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DISCLAIMER

The contents of this report reflect the views of the author, who is responsible for the
facts and accuracy of the data presented herein. The contents do not necessarily
reflect the official views or policies of the lilinois Department of Transportation nor the
Federal Highway Administration. This report does not constitute a standard,
specification, or regulation.

Trademark or manufacturers names appear in this report only because they are
considered essential to the object of this document and do not constituie an
endorsement of product by the Federal Highway Administration or the lllinois
Department of Transportation.







PURPOSE

This report summarizes the activities of the lllinois Skid-Accident Reduction Program
during the years 1989-1994.

HISTORICAL PERSPECTIVE

In 1964 the lllinois Department of Transportation (IDOT) recognized a potential to
reduce the number of skidding accidents on wetted pavements through upgrading the
frictional characteristics of the pavement. The initial step taken by lllinois in creating a
program to improve pavement friction was the development of a research project
conducted in cooperation with the Federal Highway Administration (FHWA). Research
project IHR-86 titled “Skid Resistance of Pavement Surfaces” consisted of the following
- five phases.

Development and calibration of skid-testing equipment.

Evaluation of skid resistance of existing pavement surfaces.
Determination of polishing characteristics of aggregates.
Development of procedures for improving skid resistance of existing
pavements.

5. Establishment of criteria for the skid resistance of pavements.

AON =

On September 9, 1966, Congress approved the Highway Safety Act of 1966. All of the
Federal directives and advisories cited herein are a result of this Act.

On June 27, 1967, the FHWA issued their first directive Highway Safety Program
Standard 12 (HSPS No. 12) titled “Highway Design, Construction, and Maintenance.”
The general objectives of this directive were to ensure: “That existing streets and
highways are maintained in a condition that promotes safety, and that capital
improvements either to modernize existing roads or to provide new facilities meet
approved safety standards...”

It was further required that each state develop special provisions for high skid-resistant
qualities in pavement design and construction and for correction of locations with low
skid resistance by providing improved surface characteristics.

llinois chose to develop a test trailer as the friction tester. Through the test criteria set
by ASTM and competitive bidding, IDOT purchased a friction tester in 1968 which
became fully operational in 1969.

From 1969-1971, IDOT performed an initial pavement inventory. Section selection
included every type of pavement surface. Four hundred sites were tested. A total of
more than 8300 friction tests were conducted.

It was found that most PCC pavements in central and southern lllinois and most Class |
bituminous concrete surfaces in northern and central lllinois, where gravel and dolomite
sources prevail, can provide adequate skid resistance throughout most of the
pavement design life.




The following changes were made for Class | and B bituminous surfaces. The types of
coarse aggregates were limited dependent on the ADT and lane number. This was to
eliminate soft calcareous limestones from high ADT pavements, due to their polishing
characteristics. The top size was increased to 1/2 inch to improve the macrotexture.
The nominal thickness of the surface course was reduced to 1 1/4 inches to
compensate for increased costs due to these recommendations.

Recommendations were also made for skid improvement for new surfaces and were as
follows:

s Adopt better methods for texturing PCC pavements.

« Continue research and experimental construction of open-graded plant-mix
asphalt friction courses.

» Establish a program of experimental construction using the sprinkle treatment
with precoated aggregates. ‘

» Continue the search for both natural and synthetic aggregates that will improve
the skid resistance of bituminous mixtures.

e Continue the search for laboratory tests or other methods that can be used to
satisfactorily quantify and rate the skid resistant characteristics of aggregates
produced from various sources used in lllinois.

On July 19, 1973, the FHWA issued a second directive, FHWA Instructional
Memorandum 21-2-73 titled “Skid-Accident Reduction.” This document changed the
federal emphasis from establishing skid-accident reduction programs to evaluating
existing programs. The memorandum required every state program to include an
evaluation of current pavement design, construction, and maintenance practices to
ensure that skid-resistance properties are suitable for the needs of traffic. It also
required a systematic procedure to identify and correct hazardous skid-prone locations.

On May 5, 1975, IDOT Design Memorandum No. 75-9 was issued. The memorandum-
was a result of the recommendations from the initial pavement inventory. It provided
improved frictionai properties for Class | bituminous surface course mixtures. This
memorandum further identified three types of surface mixture classifications: C, D,
and E. The policy govermns the use of these mixtures with respect to ADT and lane
number, while prorating the use of limestone. Overall, this special provision intended to
improve the microtexture and macrotexture in the bituminous surface while reducing the
number of skidding accidents.




On December 10, 1975, the FHWA issued The Federal-Aid Highway Program Manual
6-2-4-7. The directive, titled “Skid Measurement Guidelines for the Skid-Accident
Reduction Program”, suggested that each state’s program consist of three basic
activities.

1, The evaluation of pavement design, construction, and maintenance to ensure that
only pavements with good skid resistance characteristics are used in construction
and resurfacing,

. 2. The detection of locations with a high incidence of wet-pavement accidents by

utilizing the state accident record system and local accident record system where
applicable, and the development of pricrities for correction of the locations,

3. The analysis of skid resistance for all roads with a speed limit of 40 mph or greater,
so that skid resistance can be given consideration in development of priorities for
resurfacing and maintenance programs

On March 1, 1976, IDOT issued a special provision for texturing portland cement ,
concrete pavement. This special provision replaced the practice of the double-burlap
drag method with a final finish obtained from the use of an artificial turi drag immediately-.
followed by a mechanically operated metal-comb transverse grooving device. This
special provision added positive macrotexture not previously obtained by earlier
practices.

In 1978, IDOT acquired a second friction tester.

As of March 1980, IDOT had no single document outlining its skid-accident reduction
program. The program consisted of two major activities: One, identifying and correcting
wet-weather high accident sites, governed by the Highway Safety Construction
Program. Second, to ensure that newly constructed pavements possess adequate

_ friction qualities, controlled by the special provision for Skid-Resistant Bituminous

Surfaces issued May 5, 1975.

Unfortunately, this program was better at identifying than correcting wet weather
accident sites. The problem was not with the Highway Safety Construction Program. It
was effectively responding to the most critical accident locations in the state by applying
the available funds where they would do the most good. The problem was with the
Department’s attempt to use this program as the only means of correcting wet weather
high accident sites.

On December 23, 1980, the FHWA issued Technical Advisory T 5040.17 titled “Skid-
Accident Reduction Program.” This advisory was a comprehensive guide for state and
local highway agencies in conducting skid-accident reduction programs. No other
guidelines have been issued since T 5040.17.




The purpose of the Skid-Accident Reduction Program was to minimize wet weather
skidding accidents through:

+ |dentifying and correcting sections of roadway with a high or potentially high
incidence of skid-accidents.

« Ensuring that the new surfaces have adequate and durable skid resistance
properties.

» Utilizing resources available for accident reduction in a cost effective
manner.

Between 1980 and 1984 IDOT developed two traffic safety programs in accordance
with the guidelines established in FHWA's technical advisory T 5040.17. On March 29,
1983,IDOT issued departmental policy TRA-15, “Safety Improvement Construction
Program” (formerly The Highway Safety Construction Program). One year later on
March 15, 1984, issued departmental policy TRA-18, “Skid-Accident Reduction
Program®.

Policy TRA-15, "Safety Improvement Construction Program”, states that the department
shall have a program of identifying high accident locations and conducting a safety
construction program addressing those and other potentially hazardous locations on a -
priority basis. The purpose of the policy is to describe the procedures for utilizing high
accident location information to develop, implement, and evaluate an annual safety
program of cost-effective improvements. The policy eliminated the Highway Safety
Construction Committee and replaced it with a district multi-discipline team as the group
who recommends projects for improvement within each district.

Policy TRA-16, "Skid-Accident Reduction Program,” states that the department shall
establish a program designed to minimize wet-pavement skidding accidents. This
program shall ensure that new roadway surfaces have adequate, durable skid
resistance properties, and identify and improve sections of roadway with high or
potentially high skid-accident incidence.

This policy has three primary activities as required by FHWA T 5040.17.

The first activity involves incorporating adequate, durable skid-resistant roadway
surfaces during construction and rehabilitation of highway pavement segments. Both
portland cement concrete and bituminous concrete surfaces are addressed.

Final finishing produces friction characteristics for PCC. On pavements with posted
speed limits greater than 40 mph, a Type A final finish shall be used. A Type A final
finish as specified in the standard specifications requires a longitudinal turf drag to be
immediately followed by a mechanically operated tine machine. The tining machine
shall produce an uniform pattern of grooves perpendicular to the pavement centerline
spaced at approximately 3/4 inch centers, 1/8 to 3/16 inch deep and 0.100 o 0.125
inch wide. On all other pavements a singie longitudinal turf drag may be used as
specified for a type B final finish or a type A finish may be used.




New bituminous surface courses shall have as a minimum, friction qualities equivalent
to or greater than those provided by the following guidelines.

For bituminous concrete surfaces having a design ADT less than 2000, mixture
C shall be used. Mixture C can contain any of the following approved
aggregates: Crushed gravel, Crushed stone (limestone and dolomite), Crushed
sandstone, Crushed slag, Chats, Crushed sieel siag, or Novaculite gravel.

For bituminous concrete surfaces having a 2 lane pavement with a design ADT
greater than 2000, a 4 lane pavement with a design ADT less than or equal to
25,000, or a 6 lane or greater pavement with a design ADT less than or equal to
60,000, mixture D shall be used. All approved aggregates can be used except -
limestone. Limestone can be used if it is blended 50/50 by volume with crushed
slag, crushed steel slag or crushed sandstone.

For bituminous concrete surfaces having a 4 lane pavement with a design ADT
greater than 25,000 or a 6 lane or greater pavement with a design ADT greater
than 60,000, mixture E shall be used. Mixture E only allows either slag or
crushed sandstone alone. No limestone can be used. All other approved
aggregates can be used if they are blended 50/50 by volume with crushed slag;,
crushed steel slag or crushed sandstone.

The second activity of TRA-16 involves identifying, analyzing, and improving two
categories of wet-pavement accident locations.

The first category of wet-pavement accident [ocations are sites that have an over

represented rate of wet-pavement accidents. These sites are called high accident wet-
~ pavement locations. The data used to determine these sites is obtained solely from the
State Police accident reports. The Safety Improvement Construction Program, TRA-15,
provides for immediate response to these most critical wet-weather locations.

The second category of wet-pavement accident locations are sites within
rehabilitation/resurfacing projects that have been identified as potential wet-pavement
accident locations. These sites are called cluster sites. These cluster sites are
evaluated by using the "Procedures for ldentifying, Analyzing, and Improving Wet-
Pavement Accident Locations Within Rehabilitation/Resurfacing Projects." The
procedures are a part of the "lllinois Safety Improvement Process" manual.




The basic approach for c'arrying out the procedure involves three steps.

1. ldentify wet-pavement accident locations (cluster sites). The cluster sites that
are identified have either a higher than critical wet pavement accident rate,
frequency or severity.

2. Analyze the identified locations. Each cluster site should be analyzed
individually. It must be determined whether the presence of the cluster site is
due to an operational problem or difficult geometrics. If neither of these are the
problem, it may be beneficial to look at the frictional characteristics of the
pavement.

3. Select appropriate countermeasures. If an adequate analysis was made of the
cluster site, it should be fairly easy to determine the appropriate
countermeasure. When this decision is being made it should be kept in mind
that it is better to plan improvements that lessen the dependence on high
frictional resistance rather than merely provide a high-frictional mixture, although
in some cases it may be appropriate to do both.

The third activity of TRA-16 involves evaluating and reporting on the effectiveness of the
program.

The Bureau of Materials and Physical Research is responsible for the evaluation of
current practices to ensure adequate skid resistance, all friction testing, analysis of a
friction test data base, and the evaluation of experimental projects concerning friction
characteristics.

The Division of Traffic Safety, in cooperation with the Bureau of Traffic and the Distficts,
are responsible for the evaluation of the effectiveness of selected countermeasures in
reducing wet-pavement accidents.

Finally, the Bureau of Materials and Physical Research (BMPR}), in cooperation with the
 Bureaus of Traffic and Local Roads and Streets and the Division of Traffic Safety,
prepares an annual report summarizing the activities of the lllinois Skid-Accident
Reduction Program.

FIELD TESTING PROGRAM

Background

As stated in TRA-16, the Bureau of Materials and Physical Research is responsible for
all friction testing.

A friction number, abbreviated FN, represents the frictional properties of the pavement.
These numbers are used to evaluate the skid resisf[ance of the pavement with time.




A friction tester is a device designed to obtain a standard measurement of the friction
properties of pavement surfaces under wetted conditions. A standard test is one that is
made at 40 mph in the left wheel path with a treaded tire. The test takes about 3
seconds. Torque on the trailer axle is measured for a 1 second interval. The test can
be run at different speeds and/or with a smoaoth tire in the right wheel path. Tests are
made with alternate wheels as the trailer is towed along the roadway. Data is collected
and stored on a personal computer.

The test consists of towing a two-wheeled frailer along the highway at a predetermined
test speed and then locking one wheel on the trailer by braking. During braking, a
measured amount of water is sprayed on the pavement in front of the tire as it slides
along the wetted surface. Friction is generated between the tire and surface which

~ causes a torque to be developed on the trailer axle. Friction numbers are calculated

from the torque measured on the axle and can range between 1 and 100.

The treaded tire makes a measurement of the microtexture of the pavement.
Microtexture is that quality of aggregates that makes them feel rough or smooth to the
touch. The rough surfaces penetrate the water film permitting contact between the tire-
and the roadway. The smooth tire makes a measurement of the macrotexture of the
pavement. Macrotexture is the frictional characteristics that provides the drainage
escape paths between the tire and the pavement. Both macrotexture and microtexture
are needed to make a frictionally adequate pavement. Treaded tire numbers are
referred to as FN; and smooth tire numbers as FN,

The Bureau of Materials and Physical Research carries out testing programs based on
federal guidelines and TRA-15 & 16. The database used to track friction testing is
actually a management system, custom designed to meet BMPR's testing, reporting,
and pavement monitoring commitments for pavement friction.

There are four categories of friction testing.

1. HA are wet weather accident locations. 100% of these sites are tested in
accordance with TRA-15 and TRA-18. '

2. NC are new construction and pavement rehabillitation sites. BMPR tests 50 % of
all new pavement surfaces completed within a year. BMPR also chooses some
projects as research projects based on materials and construction methods
used.

3. RR are reruns of the new construction category. BMPR retests all sites tested
as new construction locations for a maximum of  years or unless otherwise
requested. This testing procedure began in 1982 and has continued through the
current date.

4. MS are miscellaneous test requesis. The miscellaneous category is assigned to
a section when the construction contract number is not known.




In 19886 a set of tentative guidelines were established in evaluating high wet-pavement
accident sites. The categorical guidelines are as follows.

Range of Friction Numbers Tentative Guidelines
1. FN;<30 OR FN;1-15 Friction may be a factor contributing to wet
' weather accidents.
2. FN;>30 AND FN,16-25 OR Uncertain if friction is a factor contributing
FN;31-35 AND FN,> 25 to wet weather accidents.
3. FN;> 35 AND FN;>25 Friction may not be a factor contributing to
wet weather accidents.

The level of friction needed at each site is dependent upon the traffic demands and
geometrics at that site. Each site should be evaluated independently.

Friction measurements can be used to:

Evaluate pavement mix designs.

Continue evaluation of experimental projects.

Evaluate pavement friction of high accident wet-pavement locations.
Determine pavement friction characteristics prior to restoration.
Target sites for possible rehabilitation.

Evaluation

Friction festing consists of testing mixes C, D and E, and PCC pavement. Friciion data
for each mix and PCC pavement were evaluated and graphed. A linear regression line
was plotted on each graph for reference. Since there is no actual correlation between
the friction numbers and the cumulative axle loads, the regression lines do not represent
the true trend of the data and should be used only as a reference.

Cumulative axle loads are the number of axles which pass over a designated area for a

given period of time. To calculate the cumulative axle loads the ADT must be separated
into passenger vehicles, single units and multiple units. Each type of traffic is multiplied

by their respective axie loading. The given period of time is referred to as the time span
between the construction date and the testing date. A traffic growth rate averages to

. approximately 3.5% per year. The formula to calculate curnulative axle loads is:

(Pv*{2+3U~ (2.1)-+ MU * (4.8)) * (365)) * (1/ (1 + GRY™) * (1 + GR) *{({(1 + GR™ - 1)/ GR)

Where: PV = Passenger Vehicles
SU = Single Units
MU = Muliiple Units
GR = Growth Rate = 0.035
N = Testing Date Minus Construction Date, in Years




There are several factors that can contribute to inconsistent and/or unrealistic data.

1. Number of observations is small.

2. Not enough test sections were tested on a long term basis.

3. Overlaid test sections may not have been reported.

4. Required mixes may have been upgraded and not reported as such.

Each mix was evaluated with respect to deparimental policy TRA-16. The design ADT
per lane was projected to a 20-year cumulative axles. Based on a 20-year pavement
life, the frictional properties of the pavement should maintain a minimum 30 treaded
friction number.

Mixture C

Mixture C is used when the design ADT is less than 2000. 12.5 million cumulative axle

loads are obtained from projecting the ADT per lane to a 20-year cumulative axles.

~ Less than four percent of the test sections had a treaded friction number below 30. As
seen in Figure 1, mixture C is performing beyond the guidelines established in TRA-16.

Mixture D

1. Qverall

Mixture D is used when the design ADT is greater than 2000 on a 2-lane pavement, less
than 25,000 on a 4-lane pavement, or less than or equal to 60,000 on a 6 lane or
greater pavement. A range of 77-116.5 million cumulative axle loads is projected for a
20 year period.

Figure 2 illustrates the performance of mixture D. Mixture D performs within the
established guidelines while almost leveling cut at 151.6 million axle loads.
Approximately 5.5 percent of the test sections were below 30.

2. Blends

A. Air cooled slag-Limestone(AS-LS)
This mixture provided the lowest values of all the mixture D blends. However, in
Figure 3, this blend did perform within guidelines.

B. Limestone-Crushed gravel (LS-GG)

High treaded friction numbers were obtained from this blend as represented in
Figure 4. However there were only 62 observations of this blend. Therefore
testing will continue for reassurance of the promising resuits of the LS-GG blend.

C. Limestone-Novaculite gravel (LS-NV}
Figure 5 illustrates that the LS-NV blend also performed well. Again, only 100
observations were made and testing will also continue on this blend.

D. Limestone-Sandstone  {LS-ST)

I.S-ST blend performed beyond the guidelings as shown in Figure 6. Due to the
small number of observations, testing will continue to allow for a truer
representation of this blend.




So far, the resulis of the mixture D blends are promising. Further evaluation of these
blends will be made.

Mixture E
1. Overall

Mixture E is used when the design ADT is greater than 25,000 on a 4 lane pavement or

_ greater than 60,000 on a 6 lane or greater pavement. A minimum of 120 million

cumulative axie loads should be experienced by a mixture E at 20 years. The AADT at
capacity for a 4 and 6 lane pavement was calculated. This AADT per lane was
projected to a 20 year cumulative axles. 201 million cumulative axles was obtained for a
maximum cumulative axle loads.

Fewer than three percent of the tests performed below 30. Mixture E performed far and
above the guidelines set by TRA-18, Figure 7. '

- 2. Blends

A. Air cooled slag-Dolomite (AS-DQ)

Figure 8 illustrates that the AS-DO blend performed well. The micratexture was -
extremely good while the macrotexture was marginal. Only 58 observations
were made. Testing should continue on this blend.

B. Dolomite-Steel slag (DO-SS)
The DO-SS blend also performed well, Figure 8. There were a small number of
observations, 43. Testing should also continue for the DO-8S blend.

Other mixture E blends were tested with some having as few as four observations. Due
to the good performance of the mixture E blends, testing should continue.

3. Slag VS. Sandsione

A. Aircooledslag  (AS)
Air cooled slag provided good results as illustrated in Figure 9.

B. Steel slag (SS)
Steel slag also performed very well, Figure 9. SS provided the best
macrotexture of three aggregates.

C. Sandstone (ST)

Figure 9 illustrates that the sandstone performance is well beyond the guidelines.
ST provided the best macrotexture. To this point, sandstone has proven to
perform as well as the slags. Long term testing will need to continue for further
evaluation of this mix.
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Special Mixtures

The following special mixtures were evaluated with the same parameters set for the
mixture E. )

1. Open graded friction courses (OGFC)
2. Stone matrix asphalt (SMA)
3. Rubber mixes

In the early seventies a more skid resistant surface was being sought. Open graded
friction courses were introduced to Hlinois. OGFC consisted of high frictional
aggregates with a high asphalt content and high air-void content. The high asphalt
content provides for a more durable mix. The high air-void content supplies drainage
escape paths for the water which reduces hydroplaning and increases friction. The
mixture was placed in a 3/4 inch lift. The thin application made it more economical than
resurfacing. During construction of these mixes, problems occurred and most districts
quit using OGFC.

One of the problems was adhesion of the asphalt to the aggregate. Due to the open
nature of the mix, the asphalt would drain down in the trucks causing flushed spots.
Therefore SMA mixes are being evaluated for frictional properties. A SMA is a mix
which contains a higher aggregate content than conventional mixes. The mix provides
aggregate to aggregate contact to reduce rutting. A thick film of asphalt is used to
increase the durability of the mix. The open nature of the mix promotes a reduction in
tire noise. SMA mixes are used in Europe for their abrasion-resistance and noise
reduction. [f SMA can compare to OGFC, thin applications of SMA may be used in high
accident locations with better constructability.

At this time, SMA appears to be competitive frictionally with OGFC. Since there are only
14 observations, it is difficult to get a true view of the mixture trend. Therefore a better
assessment can be made when more data is gathered. Rubber mixes were also
evaluated to see how the rubber affects the frictional characteristics of the mixture.
Rubber mixtures had poor microtexiure, but very good macrotexture. Figure 10
illustrates the treaded friction number versus cumulaiive axle loads. Due to the low
cumulative axle loads and minimal observations, these mixes need further testing and
evaluation.

PCC Pavement

PCC pavement was also evaluated with the same parameters set for mixiure E.

PCC pavement provided excellent microtexture and macrotexture. It performed well
beyond the guidelines. The performance of PCC pavement is illustrated in Figure 11.
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EVALUATION OF THE EFFECTIVENESS OF TRA-16

The Division of Traffic Safety evaluates the effectiveness of the chosen
countermeasures dictated by TRA-18. This section provides a summary of the
evaluation done by the Division of Traffic Safety. This summary includes projects that
were awarded between May 1985 and August 1991. 1895 projects have accident data
for two years before and after the completion of the project (2 and 2 projects). 49
projects have accident data for two years before and one year after the completion of
" the project (2 and 1 projects).

The following table shows the different types of countermeasures used on the projects
and the number of occurrences of each countermeasure. .

TREATMENT NUMBER OF TREATMENT NUMBER OF
PROJECTS PROJECTS

Mix C 2 Mix D & PCC 3
Pavement

Mix D - 133 Incidental 2
Bituminous Surface

Mix E 74 Grooving 1

MixC&D 1 PCC Pavement 7

MixC & E 2 Open Graded 1

Mix D & E 14 Grinding 1

Mix E & Cold Milling 1 Cold Mill 2

The evaluation of the projects were divided into categories with the following
parameters. -

Type of Countermeasure

Accident Experience for Total and Wet-Pavement Accidents

Change in Wet-Pavement Accidents in Reference to Actual Wet-Pavement Days
Number of Lanes

Rural or Urban

Average Daily Traffic

Benefit/Cost

NG A ON

Skid-proofing countermeasures used were effective in reducing the number of wet-
pavement accidents. Tables 1 and 2 display the overall reduction in wet-pavement
accidents for both the 2 and 2 projects and the 2 and 1 projects. Mix D & PCC
Pavement was the most effective countermeasure on the 2 and 2 projects. However,
Mix D & PCC Pavement was only used on three projects. PCC Pavement also
performed well with an overall reduction of 73.2%. Since PCC Pavement only
constitutes 3% of the projects it is not a true representation of the overall effectiveness.
Mix E had an overall reduction of 61.6% and constituted 35% of the fotal projects.
Therefore Mix E provides a truer example of the most effective countermeasure. Mix £
& Cold Milling provided the highest reduction in wet-pavement accidents for the 2 and 1
projects.

A more detailed énalysis, completed by the Division of Traffic Safety, is in Appendix A,
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SUMMARY

Departmental policy TRA-16 outlines each type of surface and what determines its use.
Each type of surface was evaluated with respect to the policy. It was found that the
policy is suitable. Each type of surface has the ability to maintain appropriate frictional
characteristics for the 20 year projected traffic.

At this time mixture D and E blends provide promising results. Therefore to conserve
high friction aggregates, evaluation of mixture D and E blends should continue.

Fourteen types of skid-proofing countermeasures were used. Most countermeasures
did realize a reduction in the number of wet-pavement accidents. Overall the skid-
proofing countermeasures used were effective in reducing the number of wet-pavement
accidents.

RECOMMENDATIONS AND CONTINUING WORK

Monitoring and evaluation of overall performance of pavements will continue in
accordance with TRA-15 and TRA-16.

" To continue the search for alternate aggregates and aggregate combinations, a study
of recycled concrete chips as a frictional coarse aggregate should be considered.

Open graded friction courses using polymer modified asphalts or thin SMA overlays
should be considered for use as a frictional repair.

For frictional repair on low volume roads, seal coats using polymers for aggregate
retention could be researched.

Due to a shortage of high frictional aggregates, the laboratory testing system
constructed in 1979 resumed in June 1994, The system consists of two machines. The
first one is the wear and polishing machine. The machine consists of a small wheel
circular track that accelerates the wear and polishing of aggregates on paved surfaces.
The device was developed at North Carolina State University and follows applicable
provisions of ASTM E 660. The second machine is the variable speed friction tester
(VST). The VST is a pendulum type tester with a locked-wheel smooth-tire at its lower
end. The friction is the measurement of the energy loss in the pendulum and is called
the variable-speed tester number (VSN). A correlation between the VSN and FN is
being attempted. The Bureau of Materials and Physical Research intends to use the
data from these two devices to rank aggregates individually rather than on a geological
basis.

13
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THE ILLINOIS SKID-ACCIDENT REDUCTION PROGRAM
(TRA-16)
ACCIDENT ANALYSIS PORTION

Purpose and Scope

The purpose of this section is to assess the effectiveness of the various
countermeasures used, as part of tﬁe rehabilitation/resurfacing projects, to
reduce the number of wet-pavement accidents in Illinois. This assessment
includes -96 projects for which contracts were award between May 1985 and
August 1988. According to reports issued by the Bureau of Constfuction (BoC),
50 of the projects included in this report had a completion date prior‘to
1988. Therefore, accident data are available for each of these projects for
two calendar years after completion. The remaining 46 projects had a
completion date prior to 1989 and accident data are available for only one

year after the completion of each project.

Each of the 96 projects had at least one type of eéngineering countermeasure
applied in an attempt to reduce skidding related accidents on wet pavement
surfaces. The projects were categorized according to the tjpe of treatment
used. In all, there were 7 treatment categories. They are shown in the

following table.

Treatment No, Of Treatment No, Of
‘ Projects . Projects
Mix € 2 Grooving 1
Mix D . 49 PCC Pvmt. 4
Mix E 37 Open Graded 1

I.B.S.* 2

*Incidental Bituminous Surface
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Background

On March 15, 1984 IDOT issued Department Policy TRA~16, Skid-Accident

Reduction Program (Appendix A). ' The policy was in direct response to the
Federal Highway Administration's (FHWA) Technical Advisory T5040.17. The
Federal advisory outlined three basic activities required for a Skid-Accident
Reduction Program. The TRA-16 policy describes and outlines the procedures to
be followed in the implementation of a cost-effective skid-accident reduction
program, This éolicy applies to all federal and state funded projects on the
interstate, primary, federal-aid secondary, and federal-aid urban systems,
excebt maintenance and intermittent resurfacing projects. TRA-16 includes the -

following guidelines for implementation of the Skid~Accident Reduction Program.

1. The incorporation of adequate, durable skid resistant roadway surfaces

during construction and rehabilitation of highway pavement segments.

2,  The identification, analysis, and subsequent improvement of two

categories of wet-pavement accident locations.

a) One category is high-accident locations with over-represented wet
pavement accidents that are improved as part of the Safety Improve-

nment Construction Program.

b) The other category is wet pavement accident locations (cluster
sites) within rehabilitation/resurfacing projects improved as part

of the regular construction programs.




Page Three

3. Field testing and accident analysis to evaluate the effectiveness of

previous' skid-accident reduction efforts.

This section is a part of the third guideline, Its focus is primarily to
determine whether selected countermeasures or rehabilitation/resurfacing
projects have been effeétive in reducing wet-pavement accidents, Since its
inception in 1984, there have béen approximately 279 contracts awarded under
the guidelines‘of the program. This analysis examines the 96 projects that
have accident data available for at least one year after completion and have

not been previously reported,.

Evaluation Approach

The Evaluation Designlto be followed to determine the effectiveness of the
TRA-16 program_makes use- of accident data for the two calendar years before
the starting year of each project and compares that to accident data for one
calendar year after the completion year for projects completed in 1988. Data
for two calendar years befére_and after the completion year were used to
evaluate projects completed before 1988. Projects with one year of after

accident data available are referred to as "2 and 1" projects, and projects

with two years of after accident data are referred to as "2 and 2" projects.

In the case of "2 and 1" projects, the accident data is presented as a one

year average in order to reflect an equal comparison between the "before" and

"after” periods.
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The 96 projects were grouped for evaluation purposes in a number of différent
ways. They were divided into categories according to the type of .
countermeasure that was used on‘each of them. The accident experience for
each project was analyzed using before and after accident data for total and
wet-pavement accidents. The changé {(increase or decrease) in the number of
wet-pavement accidents was then compared to the change in the number of days
that the- pavement was actually wet. The pfojects were also evaluated
according to the number of lanes of roadway, whether the roadway was rural or
urban, and average daily traffic (ADT)‘range. Finally, a benefit/cost
analysis was done for each treatment used. For evaluation purposes, the major
focus will be on‘the 50°"2 and 2" projects. This is beﬁausa actual accident
data are available for each of the two fears before and two years after. and
there is no need to present the data in the form of a'yearly average which is
the case with the "2 and 1" projects.

Resulﬁs

On roadway segments included in the "2 and 2" analysis, there were 50 projects
completed at.a total cost of $7.,421,428. At these 50 locations there were
2,613_property damage, 1,223 personal injury, and 12 fatal accidénts in the
before period. This i1s a total of 3,848 accidents. In the after period, at
these same locations, there were 2,514 property damage, 952 persomal injury,
and 15 fatal accidents, for a total of 3,481 accidents (Table 1). This
equates to reductions of 10 percent for total accidents and 22 percent for

severe (personal injury, and fatal) accidents.
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The wet pavement accidents at these locations were reduced substantially more
than the total accidents. They dropped from 784 property damage, 396 personal
injury, and 3 fatal accidents during the before period to 335 property damage,
132 personal injury, and 2.fatal accidents in the after period. This is a
decline from 1,183 accidents before the treatment application to 469 accidents
after the‘treatment for a reduction of 60% in total accidents and 66% in
severe accidents (Table 2). The'countermeasure which was most successful in
decreasing wet-pavement accidents was Mix E. This countermeasure was used on
20 locations and reduced total accidents by 69% and accident severity by 76%.
At a total.cdst of $2,442,009 the average cost per accident reduced is

$1,673. The Grooving ;nd Open Graded countermeasures each had a high percent
reduction in total wet-pavement accidents with 57% and 60% respectively.
However, each of these countermeasures was used on only one project and these

results may not be truly representative of:the wet—pavement accident reducing

capabilities of these countermeasures.

The reduction in wet-pavement accidents does appear to be remarkable, but one
last variable must be taken into conmsideration. That variable is the number
of days on ﬁhich the pavement was actually wet. More—precisely, the number of
dayé on which there was at least .01 inch of precipitation. According to data
from the National Weather Service, and shown on Tablé 3, the average number of
wet-pavement days per year in the before period was 228. The number of
wet-pavement days in the after period was 163. This is a reduction of 28.5%.
When this is applied to the overall change in wet-pavement accidents we obtain

a clearer picture of the actual effectiveness of the skid-proofing

countermeasures.,
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Had there been no skid proofing countermeasures applied at thesé 50 locations
one would expect the number of wet-pavement accidents to change by the same
percentage as wet pavement days. In this case 28.5%. However, Table 3 shows
that by applying skid—Proofing countermeasures, Wet-pavemeﬁt accidents were
reduced by 60.3%Z overall for a net reduction of 31.8%Z (60.3 - 28.5). The most
effective countermeasure, Mix E had a net reduction of 40.2%, while Mix D, ‘
which was_used on 24 projects, reduced wet-—pavement accidents by 15.7%.

Type of Roadway

As shown on Tgbles 4 and 5, 35 (70%) of the 50 "2 and 2" projects were on
urban roadways and 15 (30%) were on rural, Of the 35 urban projects, 20 were
on 4 lane roads, and 12 Wereron i lane roads. Total accidents on urban roads
decreased from 3,441 to 3,116 (9.4%). Wet-pavement accidents decreased. from
1,061 to 428 (59.7%). The remaining three projects were on either 3 or 5
lane roadways. On rural roadways, 11 of 15 were on 2 lane roads. The
‘remaining four projects were on 3 and 4 lane roadways. Total accidents for
all 15 locations declined from 407 to 365 (10.3%). Wet-pavement accidents

declined from 122 to 42 (63.6%).

Average Daily Traffic

Each of the 50 "2 and 2" projects was placed into one of three categories
according.to the average daily traffic (ADT) of that project. Each category
covers a range of ADT. The ADT ranges were 0-10,000, 10,000-20,000; and
20,000—40,060. 0f the 50 projects, 17 £fell into the ADT range of 0-10,000: 24

into 10,000-20,000; and 9 projects into 20,000-40,000 (Table 6).
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In the 0-10,000 range, total accidents declined from an average of 46.0 to
42,0 accidents per project (8.7%). Wet-pavement accidents went down from an

average of 10.2 to 6.2 (39.2%).

In the 10,000-20,000 range, total aﬁcidents per project decreased from an
average of 52.6 to 45,0 (14.4%), and wet-pavement accidents decreased from an
average of 17.1 to 6.5 (62.0%Z). 1In the 20,000—40,000 range, total accidents
decreased from an average of 200.3 to 187.4 (6.4%), and wet-pavement accidents

declined sharply, from an average of 63.9 to 23.1 (63.8%).

Benefit/Cost

Tables 7 and 8 show Benefit/Cost data for the 50 "2 and 2" projects. Table 7
shows the total number of property damage accidents as well as the number of
people killed and injured in all accidents at each of the 50 locations. Table
8 shows similar data as Table 7, but Table 8 deals only with wet-pavement
accidents. Mix E, which was used on 20 projects, showed a Benefit/Cost ratio
of $9.53 per accident reduced per service life of the countermeasure. Mix D,
used on 24 projects, showed a“ratio of $2.23. The Open éraded countermeasure
showed a ratio of $11.42, but again, this countermeasure was used on only one
project and the results may not be exemplary of tﬁe true effectiveness of the

countermeasure.




Page Eight

2 and 1 Preliminary Projects

There were a total of 46 "2 and 1" projects eligible for this report. A brief
preliminary evaluation has been done on these 46 projects in. preparation for a
more detailed final evaluation which will be conducted in next year's report.
There were a total of three countermeasures which were used at the 46 "2 an&
1" locations. They are Mix D, Mix E, and PCC Pavement. The accident data is
presented as a one year average in order to allow an equal comparison between
the "before" and "after” periods. Table 9 shows the total accident data for
the "2 ;nd 1" projects. In the before period there was a one year average of
1,635.0 accidents at the 46 locations. Accidents were reduced in the after
period to 1,332.0. This is a reduction of 19%. Accidents involving injuries
or fatalities were reduced from 541 total (534.0 personal injury and 7.0
fatal) accidents to 381 total (378.0 personal injury and 3.0 fatal) accidents
for a reduction of 30%, Table 10 shows similar wet-pavement accident history
for the same 46 locat%ons. As is the case with the "2 and 2" projects, wet
pavement accidents were reduced substantially in relation to total accidents. -
In the before period, there was a one year average of 515.0 wet-pavement
accidents and in the after period there were 217.0. This is a reduction of
587, Accidents involving injuries or fatalities were reduced from 192 total
(190,5 personal injury and 1.5 fatal) accidents to 69 total (69.0 personal
injury and D fatal) accidents. This is a reduction of 64%. The
countermeasure which appears to be the most successful in reducing
wet~pavement accidents is PCC pavement wﬁich reduced total accidents by 73%
and accident seyerity by 76%. However, PCC pavement was used on only 4

projects., Mix D, used on 25 projects, and Mix E, used on 17 projects, each
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had similar reduction percentages. Mix D reduced total accidents 56% and
accidents involving injury or fatalities 61%, while ﬁix E reduced total
accidents 55% and accidents involving injuries or fatalities by 64Z.,

When these figures are compared to the wet-weather data on Table 11 it appears
that each countermeasure has been extremely successful in reducing
wet—pavement'accidents. PCC Pavement had the greatest net reduction of 51.4%.
Conclusion

Upon examination of the results it appears that the skid-proofing
countermeasures used.were effective in reducing the occurrance of wet-pavement
accidents. Even with the decliné in ﬁhe number of wet~weather days,
wet—pavement.accidepts decreased at a higher rate., Of the countermeasures
used on "2 and 2" projects, Mix E was the most effective at reducing
wet-pavement accidents, At "2 and 1" locations, PCC Pavement proved to
provide the best reduction of wet-pavement accidents, It should be
interesting to see if this trend in "2 and 1" s continues in next year's

report-




TOTAL ACCIDENTS BY COUNTERMEASURE TYPE

TABLE 1

FOR TWO YEARS BEFORE AND TWO YEARS AFTER
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TABLE 2

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASLIRE TYFE
FOR TWO YEARS BEFORE AND TWO YEARS AFTER
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TABLE 3

CHANGE IN WET-PAVEMENT ACCIDENTS COMPARED

TO CHANGE IN WEY-WEATHER DAYS *

TWO YEARS BEFORE AND TWO YEARS AFTER

MUMEER |  sURBER UF WET- HUREER OF HET- 1 OYERALL 7 MET |
'COUNTERHEASURE oF FAVEREMT AGCIDENTS | PAVEWEMT ACCTDENTS | REDUCTION INM WET- |
| TYFE FROJECTS | BEFORE IMFROVEMENT AFTER IMPROVEMENT | PAVEMENT &CCIDEWTS ¢
| i i
i Az ¢ ’ 2 & 4 I 9.8% / -2B.5% |
! ! i
j { :
| i
! HIX D 79 274 i34 44.2% 7/ 15.7%
| |
i mix E 20 asg Z&4 &H.7H / 4B.zn |
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1
{
1
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AFPEX GRADED 1 i8 4 sB.6% / 31.%%
TOTAL ol 1143 478 A4R.3% /  31.9%
AVERAGE MUMBER OF AVERAGE NUMBER 0OF FPERCENT RERUCTION |
YEARLY AVERAGE WET-WEATHER DAYS WET-BEATHER DAYS IN WET-WEATHER |
NUMBER OF BEFORE INPROVEMENT AFTER IWPROVERENT DAYS 1
WET-WEATHER l
DAYS 228 163 28.5%
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TABLE 4

TOTAL ACCIDENTS BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

URBAN
ALL ACCIDENTS WET-FAVEMENT ACCIDENTS

NUNEER OF NUMEER OF || TWO YEARS TWO YEARS || . TWO YEARS TWO YEARS |
LANES ° PRODJECTS EEFORE AFTER | SEFORE AFTER i
2 a2 L84 571 139 90 !
1
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TABLE S

TOTAL ACCIDENTS BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER
RURAL

_ ALL ACCIDENTS || WET-FAVEMENT ACCIDENTS
NUMEER OF MUMEER OF || TWO YEARS TWO YEARS || TWO YEARS TWO YEARS
L ANES - PROJECTS EEFORE AFTER | BEFORE AFTER
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TABLE &

AVERAGE ACCIDENTS PER PROJECT BY ADT RANGE
TWO YEARS BEFORE AND TWO YEARS AFTER

ALL ACCIDEMTS | WET-FAVEMENT ACCIDENTS |

ADT {NUMBER OF [} 2 YEARS 2 YEARS 2 YEARS 2 YEARS !
PROJECTS || BEFORE AFTER EEFCORE AFTER
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TABLE 7

BENEFIT/COST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER

All ACCIDENTS
COUNTERMEASURE HUMBER BEFORE F/ BEFORE FI/ j BEFORE FD/ BENEFIT / | SERVICE LIFE

TYFE OF FROJECTS | AFTER F AFTER PT AFTER FD COST {YEARS)
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BENEFIT/COST DATA FOR COMPLETED PROJECTS

TABLE B

TWO YEARS BEFORE AND TWO YEARS AFTER
WET-PAVEMENT ACCIDENTS
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TABLE 9

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND ONE YEAR AFTER

{ONE YEAR AVERAGE)
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TABLE 10

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND ONE YEAR AFTER

(ONE YEAR AVERAGE)

{ CEUNTER- | SUMBER | AVERABE HUMBER T ACCIDENTS {|AVERAGE MNBER GF ACCIDENTS) FERCENT AVERAGE CEET

[ ASWRE | OFT . TOTAL L N THE BRFORE PERIOD ‘i~ IN THE GFTER FERIOD REDUCTEEM | PER ACCIDENT

1 I s AR Te | PR L Pl i-FA N T i i fR I Th IPI+FAI REDUCED

| ] P ] | b

] i i H 4 |

¢ TR m,exe,qasli 234.5!»1:.3.5;39.5% L) 1388 [ 2.0y s] e1] #8908

. ¥ 1 . : | i

| o R E ! |

i B H 1 t i | 1 ' i :

. ! i ! i | i i H

PooMME ] LTRGBS 3By R P8 B ! sl 9,273,200

; i . ! i ; ! ! I ‘

i i i ; i ! { i H

; ! @ : T | ; ! o

. PLS BN } 1 136,775,832 8] 855, 9. (2R 2.5 fwisd] At 23 3: b $33,665.5¢
. ’ A U ! i

L TR boa 527397 oa1se ) 328 zﬁﬂ.i% 1.5 1 717,20 |148.8 | oo i £32,577.7¢

! ; i i i P i i |t




TABLE 11

CHANGE IN WET-PAVEMENT ACCIDENTS COMPARED

TO CHANGE IN WET-WEATHEH DAYS *

TWO YEARS BEFORE AND ONE YEAR AFTER

{(ONE YEAR AVERAGE)
NUMBER NUMBER 0OF WET- NUMEER OF WET- OVERALL / NET
COUNTERMEASURE oF FAVEMENT ACCIDENMTS FAVEFEMNT ACCIREWNTS REDUCTION IN. WET-
TYPE FROJECTS | BEFORE IMPROVEMENT AFTER IMPROVEMENT | PAVEMENT ACCIDENTS
MIX D 23 234.6 162.9 A6.4% 7/ 35.1%
mIX € 17 211.9 ?4.8 84,45 /S 33.3%
FCC FVT. 4 £9.8 19.8 72,7% /  Sl.4x
TOTAL 44 515.8 ul 217.4 37.9% /7 3é.8R
) HVERAGE MUMEBER OF AVERAGE WUMBER OF FERCENT REDUCTION
YEARLY AVERAGE WET-WEATHER DAYS WET-WEATHER DAYS IN WET-WEATHER
NUMBER OF BEFORE IMPROVEREWT AFTER THMPROVERENT DAYS
WET-WEATHER .
DAYS 218.2 188 21.3%

1 ANY DAY IN WHICH THERE WAS AT LEAST 8.91 INCH OF PRECIPITATIUN




TRA-16 PROJECTS

Contract  County . Projeci Culgletiun AT Counter-  Ho.
Hugber lisiis ate Heasure of
‘ Lanes

égggg Fraskiin Resurfacing on 11 159 botween 11 148 in Sesser 3nd Rend Lake  18/20/87 4,238 L 2
42382 Hrlean Resurfacing on U5 135 between the Nrlean-Logan County Line and 28/22/87 N € 2
LERH Al 53 at Melean

42821 Llee Riiht torn 1aqe an WB I1 24 (Galena Ave,) at the intersection  11718/87 13,188 i a
889 yith Boyd &t, in Direm

4238} Snone fn fus U3 18 froa Shaw Rd. east fo Belvidare Ba/R7/8E 7,188 B 2
881 ' .

49884 Crawford  Hain 5, fras west of Dorzey Dr, to Park Farest dve. in 83/83787 12,868 i 3
8389 Rabinson

38898 Hankakes Yidaning of ihe gual bridoes carrying [-37 over the Kankskee  18/16/87 17,888 § ]
i Biver in Kinhakse

1534157 fros the Goose Lake Lanal Bridee in fabokia to  B1/21/87 14,380 B ?
in Centreville

42774 Les fhannelize the interseciisn of US 38 and I1 231 north of 3 CEEY 2,375 i z
M7 Coaptan
1823 Peoris - 11 £8 between Pioneer Phsy and Tiaber in. in Peoris B7781787 13,788 g g
8323
42817 lLee kesurfacing and recomstraciion of 1be ipfersection of 11 231 12/BE/B7 1,35 E ?
2331 lasalle and Sour R4, beiween ¥est Brogklyn apd Hendoda
32817 fadisan Rasugfaciﬂi o 11 159 petwzen Pine Lake Rd. and Dana Br. is 14/28/87 21,908 B 3
#1e2 follinzyilie
37508 TuPage [hannelizaiion and traffic signals ai the interseciion of R4/ 18787 i%,388 B &
BRES 11 39 {Heitner Blvd.) and Farest fve. ip Kest Chirasn
47853 Tazewell Fesurface apnd widen the sifL:tlre at 3oring Creek and water-  12/34/97 18,389 i g
B3gA nrnuT the structure a1 Ten File Cresk pg 11 114 betwwen 1-74
% Ton dile Creek in East Fepria
#4817 fendall Resurfacing and installatiom of iraffic signais os 05 34 ai the LI/87/88 1,408 i 4
4E7 intersectipn of Bouplas Re, .5 sile east of fsseqn : 1,468
4258% Saline Told siiling and resurfacisg on U8 45 from .23 sile wesi of the 98/28/88 9,848 I ?
L intersection nf 11 132 easi to eest of Jefferson 5t in Elderade
43997 lee Reapval of 10 BR straciure on U8 52 ai Henkei Rd, 3.3 miles §9/25/868 2,300 1 -2
had7 sput heaa. of Bublptte




TRA-16 PROVECTS

fonfract  Cosnty Projett {owpletion a07 Counter-  Yg.
Husder Liatis Date Heasure af
lanes
42849 Rock Teland Recsrfacing en I1 0 between Fih §1, and FAT 74 and rehablilate 89/22/88 2,888 | 4
27 the stractere carryisg Il 5 pver 27th §t, all in Koline
48917 Harshall Resurfacing on 11 17 & 99 froa Lacen eaci and nerth 1o porth  B3/38/87 1,788 B 2
8273 of Uarna
42793 Epane RESIr*arlng o0 Hew Pelyvidere Rypass froa Bus U8 24 at ﬁpple*nn §1/31/48 4,834 i 4
982 8%, i3 I1 76 at the northwest edge of Belvidere 4,888
48914 Acdonough  Aeswrfaging and traffic sipnal aadernization on UG 47/136 be-  22/08/88 i, b i
1158 ;uennbthe 48 47/134 intersection and Prairie Bt, in and west of
:EEA1 |
14848 Stephenson  Rewove and replace smpersirecinre arrying 11 26 over the STYRTC11/48/88 2,098 [} ?
a2 RE and Richland Cresk norihwest of Orangeviiie
29898 Dufage teft turn lane op northbound Ii .39 al Ferry Rd. and resurfacing B7/21/48 FL BT B i
B1gd on 11 59 at I § south raaps in Naperville 29,588
12834 Adaas e=ur1=:1wu, &0 bay rulvert, and bridge repairz all o Il 184 83/12/88 1558 I 4
1238 iros 1.4 sites east of 11 334 o Burton 84, east of fuincy '
48931 fadison Fosurfacine on 11 143 beteeen FAT 35 and FAT 78 nesr Harine §122/8? 2,208 & Z
EELE ,
48572 Lafalle fezuriacing on 11 71 Befween FAI 88 and U5 32 norihessti of 88777787 1,788 3 Fi
232 iizes
40827 favkakes Besurfacine on 11 17 froa 2 ailes west of Bonfield Bd,, sast  3/20/87 &304 B ?
LERN ip the wezt lisits of Kankakes
42183 Lage fecurfacing, bridge widening, end deck repairs at eaztbouad Hue.B9/B3/88 19,088 3 t
Bgaz ;? 2% vyer wesibousd 05 23 ind at U8 29 neer Aclean divd. in 1,468
finin
18768 Tesrua Resurfazing and trawf;t signals on UG 138 (Yar Resorial Br.)  12/24/%8 21,388 } i
LETES froa west af Frostuoog ?xEY.; southeisi in dest Morthisnd Ave.
in Peoria
2925 Tazeveli Resurfacing on 11 29 betuezs Hesley Rd, and Rusche-i Highway 11124187 28,714 3 é
Reil fve in Creve Epenr
ARL90  Adaps Resurfacisn on 11 18 betwpen 11 336 and 7R 138 1 wile easi of 87/88/88 LLL I i
£339 Baincy
42342 Lake kesurfacing and trafiic signal sodernizaiion 21 the inier- 12/82/87 14,839 ] ?
8213 cection of I1 93 and Kolliags Rd. in Found fake Feach
48834 Saline Raleigh Ri. froa 17 34 at the west edge of Eldorade 11717/97 3,158 1 i

LN




RA-16 PROJECTS

-iantract -Enuntv ) Project Enngietinn ADT Counter-  ¥a,
Hunber Lisits ate Neasure of
Lanes

a

)

47418 Fendail fecurfacing on U5 34 from west of Cannonball Trail to west of  11/R9/8R 7,038
pag3 11 47 and reconstruction of the structure carrying U3 34 over
Blarkberry Creek in forkyille

42773 fock Island Resurfacing and tripie RC box culvert on dndalusia Rd, at Ridge-B7/08/8B 8,808 P

2
B899 #a0d 88, in Kilan
3993 Feoria fesuriacing on 1-74 betwesy University Ave, and the X, Baker  G7/89/87 19,873 i 4
8128 Bridqe, and on derks of @ structures gn I-74 betesen Sterl-
ing Ave, and Adams 3. in Peoris
12337 Lalalle Resurfacisg on 11 71, between Lovel Creek, sopihwesi of Bllava 19/14/88 Z,838 ) i
8817 and 13 23 in Ottawa ; : Z,058
42357 Lawrente Resurfacing, waterproofing and deck rapairs o § siractures 211 84717/88 3,094 b 4
2818 g U2 58 from .18 eile east fo 4,23 mile east of I1 1 north and
ezst of Lagreacevills
48437 Hadizon fecurfacing oa I1 148 beiween Chestout 8. and lemen 5t. in  E3/20/87 2,488 I z
g1is Hinhland
42377 Tonk 17,388 3 4
GLTH '
42314 dinsebage  Zeswrfacing on 11 231 fros sarth of Glendale R4, sewth e aesr VE/IE/WY 37638 ] L]
Bi43 Tottane Ave, in Loves Park
§244%  Irogueis Shaider reconsiruction op I-57 sauth of ihe 11 54 interchange, 18/14/87 11,458 ] g
BaGE sputh of fnarga
47439 Fulion Resurfaging on 11 % fetwesn Canten and Eanner 12783487 1,438 B Z
77
47788 [ast Revwrfacing on 11 78 froa 2,2 mules north of Virgiaia to 89734787 1,434 ] ?
hEgz Yirginia
42181 Yinnehage  Rezerfaring, traffic siesa anderpizatian, ang bridoe deck re- 13/87/%7 7,888 1] 4
77 paire oa 1 2 fros south of Aquasarine Dr. norih fo forgan B4
ip kackford
18959 Yape fesurfacing on 11 72 31 the intersaction with Rock Read Ir. ERLITET 1.3 1 2
i in Fast Duadee
48775 &i.Clair Reeurfacing oo farlyle Rd. betxeen #eflintock Rd, and 11 181 B7/38/87 11,188 & 4
873 in felleville
17881 Hadisen Resurfacing on 11 159 between failresd 8%, and ¥ilson 81, dn  H/IW/EE 14,00 B i
aRah Follinsviile .
0940 Perry fp 11 154 froa a sile 2ast of Pinchneyyille to U8 & 18/22/87 3,080 i 2
118




TRA-16 PROJECTS

fontract County Project Conpletion ART {ounter- Mo,
Huaber Linits Date Heasure of
}anas

472975 Jersey Dack repairs on I1 247 fros U5 47 narih of Godfrey narth to 12/18/88 298 B i
FESR Madizon Delhi b,588

88269 DuFage Channelize the intersection of Robluing Rd. and Moroic 8d. o ID/Z2/ER 12,588 ] i
8878 Tasea '

13843 $1.01avr Rasurfacian on 11 15 from 1he sntrance of fur Lady of Gnpes 19/20/88 18,448 i i
Bis? Shrine to I1 13 west of Believille

42938 fale fesuriacing o 11 72 fras the west liaiis of Stillman Vailey, 89/12/88 1,198 [ Z
it} gast tn U8 31 at Bavis Junction : 1

43844 Hadison Resnrfacing for leff fura lanes gn I8 159 at the infersectima  E4721/B8 11,994 b H
£RA7 with §lea Grossing Ed. in Gien Carben

13384 Henry Fesurfaring on 4§ 34 fros the west edqe falva east fo I1 8 11/97/88 2,788 b Z
CLER

43372 Jacksan Resurfacing on I3 139 befween &b 3, asd 2706 8t o BR/2E/07 13,598 £ £
312 Furshyehorg

43443 Feoria Reconsiraciion of ibe iste rsection of U3 158 (Bar Remsrial Br.) 12/12/88 29,338 £ 4
#8835 ang Frospect R4, in Feoriz )

47434 Farry n 85 51 ai the intersec- E1/15/E8 §,282 £ z
B8t

BE8T7 Lok Recurfaring al the inderseciion of 11 19 sad Des Plaines River B8/13/88 24,788 E i
R Rd, in Sthidiar Far 26,788

30249 Lok fesurfacing and trafiic sigmal andnrnlzaisaa on Beapster 8, 1123797 32,998 t 4
f6k #ros Lincoin Ave. eact to Parkside dve. in forios firove 32988

Harion fpserfaciag on . in fenirial Lity seuth 1083720738 EL £ 2
Laluaet 81

7583) Hadisn Rasarfaring oo U5 47 af Tolle Le, in Godfrey, I1 108 af Lliftm {1/19/88 12,389 E 4

817 Terrace 4. noriheest of Aiton and or 313 ab 11 143 in dond - 11,E83
River

43447 ook kesurfaring at the interseciion of Bovernor’s Highway eith 8322787 19,43R £ 4
§137 216th 5. 1a Katieson

42247 Jackson fold aiiling and resurfacing op 1} I3 bedwesn Poplar St and  BE7BG/E7 18, 4AR £ 3
BHRd Lewis Ln. in Carbondaie -

BuPage Resurfaring and traffic cignals on I1 59 between the Halavia-  @5/18/4% 19,388 E g

Narrepyille Fd, and Dutierfield Rd. in Eerrenville




TRA-15 PROJELTS

tostract  County Projert Conpletion AT founier- Mo,
Hupber Linits Date Measure of
Lanes
34858 Randolph Resurfacing on I1 158 ai the *7* curve near the north lizits of 18/26/38 &,888 i 2
2184 Chester
35 Harion Resurfacing i the intersection of 1t 181 and Dousiry Club Ré. 18/23/88 7,808 £ ?
4894 in Ceniralia
897 Lock Resurfacing at the intersection of 137th §t. at Tarrence Bo/22/88  24,R88 E 4
3187 dve, 1o faluaet Cify .
WE97 ook Resurfaring on IL #4 3t ihe istersection with Railroad Ave. in 24724788 772,808 3 4
E81s Horth Lake . . 22,058
41182 fankagee  Chaanelization, resuriacing on Il 17 from 1-37 easi to 348" easti2/12/8R 14,308 £ g
LY of Fastridge Dr. aisp traffic signals at the interseciien of 1L
17 and [-37 porthboend raz
13886 ¥ill Inproveaent f the interzection of UE 4 ¥itd Braper dve./ BFifet 11,484 £ g
178 Baisut 8. in doliet
fesyrfatiog on FAI 37 froe 1.4 ailes smuib of FAT 72 ip FAI A9714/87 12,484 £ ]
74 at the sortheest edoe af Chaspainn )
84817 Chaapaign  Sesurfacing on the approaches io dntdeny Br. en UE 43 aear the B¥/13/ER 11,768 £ Z
8283 porth limits of irhasa
43545 Alerander  Sesurfacing apd 28 a1 the interseriimn of U5 3%, 48 20 42 in BW/INE 8,871 £ q
ELER Lairp
48923 [ook Ressrfarisg on Baf Fark éve. at the iaterseciion with §7738/67  18,BE5 3 4
812 15ist 5. in flak Foresi
1784 4, (lair Tacgrfacing on I1 4 beiween Union 8% and Ei. Clair dve. in 1283797 5488 £ E
B222 Lebanon
5881 Union fesurfacing at 11 146 sd IL 3 at Hare in inion £o. aod on 1L J7B3/B4/ED B, 153 £ z
§853 Hiiliaason ip Johnsop ity in silliassen Do, and 11 148 in Herrin asd iL LT
south of Karign
42816 Chaspaige  fesurfacisg oo U§ 138, betyeen aringfiald dve. and FAL 74, i IR/Z0/BR 14,308 H ]
2ER1 Chaapaiqn
48419 Jacksen Widening aad resurfacing ep U5 31 {ros north of Pleasant Hill 87/8/97 13,408 £ z
I Rd. to Heritage Kills Rd. scuth of Carbondale
t7842 Livisgedon  Resurfacing aad frsffic sianals on 11 114 between Ladd 8%, and 13713787 b b9 13 2
299 Bearl §t. in Livingsizn Ceunty
42834 Lankakee ?eeurfatlnq and chanazlizaiion on Il 17 fros 384 f* yast 1278487 19,488 £ 4

#3187 Fairapat dve.tn 388 #4, past of Fastridge Br. in fankaxee




TRA-16 PROJECTS

Number

County Froject ompletion  ADT  Comier- Mo
Liaits Date Npasure of
Lanes
Yarren Resurface and {raffic control isprovesents at the inderseriion 87/13/88 11,004 £ ?
of 15 34 ant U5 57 in Nonsouth .
Lake Channelization and iraffic signals ai ihe intersection of EHEH 14,438 £ ?
T: 128 and 134 in Haisesyille
9iilismsen  Resurfaring oa westhound 11 13 from 38 eiles sast of the 711547 17 388 P 4
Yackson-Hiilizason County line east o Carterville
Caok fhannedization aad iraffic signals ai the infersection of 114258487 14,738 £ 2
I1 5% and 11 &8 in Barrinoton Hills
41l geconstruction of the interseciion of U8 52 asd 11 7 in Joliet 84/298/88 a8, 881 £ 3
fape fesarfacing and reqairs to 4 stractures oo 45 28 belgesn the FeyliZ/al/ae 8,888 £ 4
Cook Eiver and Loveil Ei. in Elgin il
Cask G Wilsaukes dye, between edzip 3%, and fvanston-Elgin &4, in 87/88/%7 28,958 £ &
Hiles '
sl.tlair In 31*’ betyeen Monics Br. and Zonsanie dve, in [abolia apd 2573/87 28,188 £ §
Bapget )
Leg Fesurfaring on I3 7 froa Peoria dve, io Salema dve, aad m 84788787 18,488 1.8.3 3
11 2% fros the 108 RR fo ihe Enck River in dixon
eary Fesurfacing en I1 73 from 1Bih i, fa the EM RR and froe 87427127 15,08 IRGE g
Lentral Elvd, o Barfield Bf. in Kewanes
Whiteside  Favesent grinding on Easi Third 81, froa 121k Ave, io frogar  RJRI/ET 11,338 GROOVING 2
entrance and op tas si Fourdh §4. froa Becond Ave. to Fourtd
fve, in Slerling
Loek $iden § siractures, 311 an [-198 over 1-294 raaps, Des Plaines BI/IL/ER 167,888 L 7Y 2
River Bd., and Des Plaines River beiween Hannheis R4, and East 187,088
River R4, in Roseaset & Chirage
Ad3as % POC pavessnt, reserfacis and danble AU box culvert 3d Burtondi/13/88 L PIDRMT. %
frepk on 13 184 3% adles, east of 11 334 east LB siles, all 4,289
past of Quincy
Hacon Remove ang replace bridge carrying #est Hain §%. over Sievens 11/14/88 3,18 0 BT, 2
Lreek in Decatur 2,188
Bsron FLC pavesent pn Best Hain 51, froa Bychles R4, easi 1o Victoria 18718788 208 FIC AT, 2
dve, in Decalsr :
Peariz Resurfacing and iraffic signal aodernization on I1 88 between 18/28/87 18,788 EPEM SRADED 4
Tllinais hve. and Arastrany dve. in Peoria
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lllinois Department of Transportation

Departmental Policies

TRA-16
December 01, 1988

SKID-ACCIDENT ﬁEDUCTION PROGRAM

1.

Policy

" The Department shall establish a program designed to minimize

wet-pavement skidding accidents. This shall be accomplished
by ensuring that new roadway surfaces have adequate, durable
skid resistance properties, and by identifying and improving

sectjons of roadway with high or potentially high
skid-accident incidence.

Purpose

The purpose of this policy is to describe and outline the
procedures that will provide a cost-effective skid-accident
reduction program. This policy will apply to all federal and
state funded projects on the interstate, primary, federal-aid
secondary, and federal-aid urban systems, except maintenance
and intermittent resurfacing projects. '

Guidelines for Implementation

a. Primary Activities

1) The first activity (3b) consists of incorporating
adequate, durable skid-resistant roadway surfaces
during construction and rehabilitation of highway
pavement segments. :

2) The second activity (3c) involves identifying, )

analyzing, and improving two categories of
wet-pavement accidents locations.

a) .One category 1is high-accident Jocations
with overrepresented wet-pavement accidents
that are improved as part of the safety
jmprovement construction program.

b) The other category is wet-pavement accident
Tocations (cluster sites) within
rehabilitation/resurfacing projects
improved as part of the regular
construction program.

s




3)

The third activyity {3d) concerns feedback from
field testing and analysis to evaluate the
effectiveness of previous skid-accident reduction
efforts. -

Incorporation of  Skid-Resistant  Surfaces During
Construction and Rehabilitation

1)

2)

Portland Cement Concrete

.a) Final finishing on highways with posted

speed . 1imits 1in excess of 40 mph shall be
obtained by the wuse of a Jlongitudinal
artificial turf drag followed immediately
by a mechanically operated metal tine
transverse grooving device as specified for
Type A fimal finish in the Standard
Specifications. -

b) Final finishing on highways with posted

speed 1imits not exceeding 40 mph may be
obtained by the use of a single

longitudinal artificial turf drag as

specified for Type B final finish in the
Standard Specifications or by a combination
of longitudinal artificial turf drag and
transverse tining as specified for Type A
final finish.

Bituminous Concrete

New surface courses shall have, as a minimum,
friction qualities equivalent to or greater than
those provided by the following guidelines.

a) Mixture C should be used as the surface
course on roads and streets having a design
ADT of 2000 or Tess. .

b} Mixture D should be used as the surface
course on all two-Tape roads and streets
having a design ADT greater than 2000, on
four-lane highways having a design ADT of
25,000 or less, and on six-Tane (or
greater) highways having a design ADT of
60,000 or less.

c) Mixture E should be used as the surface
course on four-lane highways having a
design ADT greater than 25,000 and on
six-lane (or greater} highways having a
design ADT greater than 60,000.

-2~




The  Special  Provision  for  Skid-Resistant
*Bituminous Surface describes Mixtures C, D, and E.

Identifying, Analyzing, and Improving Wet-Pavement
Accident Locations

1) High Accident Wet-Pavement Locations

The procedures for identifying, analyzing, - and
improving high-accident Tlocations that have an
overrepresented rate of wet-pavement accidents
are included in the "IT1jnois Safety Improvement
Processes" and Departmental Policy TRA-15 which
cover the Safety Improvement Construction Program.

2) Wet-Pavement Accident Locations (Cluster Sites)
a) . Identification of Cluster Sites

When a route is selected for rehabilitation/
resurfacing, the wet-pavement accident
records, furnished: by the Division of
Traffic Safety/local agency, shall be
analyzed for the entire project. The
identification of cluster sites shall be as
outlined in Section I of "A Procedure for
Identifying, Analyzing, and  Improving
Wet-Pavement Accident . Locations Within
Rehabilitation/Resurfacing Projects", which
is  included din the "Il1linois Safety
Improvement Processes.” - '

b)  Analysis of Cluster Sites

Each cluster site that is “identified must ~
be analyzed by . District/local agency
personnel, The analysis shall comply with
Section 1I of "A Procedure for Identifying,
Analyzing, and Improving  Wet-Pavement
Accident Locations Within Rehabilitation/
Resurfacing Projects.”

c) Corrective Treatment for Cluster Sites

After analyzing each cluster site, the
District/local agency shall select the
appropriate corrective treatment in
accordance with Section III of "A Procedure
for Ildentifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects.”

-3-




d) Documentation of Process

The ijdentification, analysis, and
improvement of each cluster site must be
documented and become part of the location
study report for State projects and project
development report for local  agency
projects.

Evaluating and Reporting on Effectiveness of the Program

1)

2)

3)

4)

5)

6)

The Bureau of Materials and Physical Research
will continue to evaluate current pavement design
practices to ensure that skid resistance
properties are durable and suitable for the needs
of traffic.

The Bureau of Materials and Physical Research

-will develop a frictio.-test data base for

retrieval and for subsequent data analysis.

'"The Bureau of Materials--and Physical Research

will continue evaluation of experimental projects
which provide a broad body of knowledge
concerning frictional characteristics applicable
to I1linois surfaces.

The Division of Traffic Safety, in cooperation
with the. Bureau of Traffic .and the Districts,
will determine whether selected yntermeasursas
on rehabilitation/resurfacing projects have been
effective 1in reducing wet-pavement accidents.
The results of the evaluation will be furnished

to the Bureau of Materials and Physical Research
for inclusion in their annual report.

The Bureau of Materials and Physical Research, in
cooperation with the Bureaus of Traffic and Local
Roads and Streets and the Division of Traffic
Safety, will prepare an annual report summarizing
activities of I1linois' Skid Accident Reduction
Program on both the State and local highway
systems.

The Bureau of Traffic will dinclude _in their
annual "Evaluation and Report of the Highway
Safety Construction Program" data on wet-pavement
accident locations improved under the Safety
Improvement Program.




Responsibilities

d.

The Directors of Highways and Traffic Safety are
responsible for assuring that their Divisions comply
with the procedures set forth in this Policy.

b. The Bureau of Traffic 1is responsible for the
maintenance, updating and dissemination of this Policy.
Accessibility

Copies of this policy may be obtained from the Bureau of
Traffic, Room 104, Administration Building.

CLOSING NOTICE

Supersedes: Departmental Policy, SKID ACCIDENT REDUCTION

PROGRAM, Effective March 15, 1984 AN
Y1 /87
7. Pate :
G0 e/ NV/)5)
Director of Tratfic Safety Date

f};




THE ILLINOIS SKID-ACCIDENT REDUCTION PROGRAM
(TRA-16)
ACCIDENT ANALYSIS PORTION

Purpose and Scope

The purpose of this section is to assess the effectiveness of the various
countermeasures used, as part of the rehabilitation/resurfacing projects, to
reduce the number of wet-pavement accidents in I11inois. This assessment
includes 85 projects for which contraéts were awarded between May 1986 and
September 1989, According to reports issued by the Bureau of Construction
{(BOC), 46 of the projects included in this report had a completion date prior
to 1989. Therefore, accident data are available for each of these projects
for two calendar years after completion. The remaining 39 projects had a
completion date between 1989 and 1990 and accident data are available for only

one year after the completion of each project.

Each of the 85 projects had at least one type of engineering countermeasure
applied in an attempt to reduce skidding related accidents on wet pavement
surfaces. The projects were categorized according to the type of treatment
used. In all, there were 6 treatment categories. They are shown in‘the

following table.

Treatment No. Of Treatment No. Of
Projects Projects

Mix D 39 Mix D & PCC PVT 3

Mix E 31 PCC Pvmt. 5

Mix D & E 6 Grinding ]




Page Two

Back ground

On March 15, 1984 IDOT issued Department Policy TRA-16, Skid-Accident
Reduction Program (Appendix A). The policy was in direct response to the
Federal Highway Administration's (FHWA) Technical Advisory T5040.17. The
Federal advisory outlined three basic activities required for a Skid-Accident
Reduction Program. The TRA-16 policy describes and outlines the procedures to
be followed in the implementation of a cost-effective skid-accident reduction
program. This policy applies to all federal and state funded projects on the
interstate, primary, federal-aid secondary, and federal-aid urban systems,
except maintenance and intermittent resurfacing projects. TRA-16 includes the

following guidelines for implementation of the Skid-Accident Reduction Program.

1. The incorporation of adequate, durable skid resistant roadway surfaces

during construction and rehabilitation of highway pavement segments.

2. The identification, analysis, and subsequent improvement of two

categories of wet-pavement accident locations.

a) One category is high-accident locations with over-represented wet
pavement accidents that are improved as part of the Safety Improve-

ment Construction Program.

b} The other category is wet pavement accident locations {cluster
sites) within rehabilitation/resurfacing projects improved as part

of the regular construction programs,
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3. Field testing and accident analysis to evaluate the effectiveness of

previous skid-accident reduction efforts.

This section is a part of the third guideline. Its focus is primarily to
determine whether selected countermeasures or rehabilitation/resurfacing
projects have been effective in reducing wet-pavement accidents. Since its
inception in 1984, there have been approximately 320 contracts awarded under
the guidelines of the program., This analysis examines the projects that have
accident data available for at least one year after completion and have not

been previously reported.

Evaluation Approach

The Evaluation Design to be followed to determine the effectiveness of the
TRA-16 program makes use of accident data for the two calendar years before
the starting year of each project and compares that to accident data for one
calendar year after the complietion year for projects completed in 1989, Data
for two calendar years before and after the completion year were used to
evaluate projects complieted before 1989. Projects with one year of accident
data available after completion are referred to as "2 and 1" projects, and
projects with two years of accident data available after compietion are
referred to as "2 and 2" projects. In the case of "2 and 1" projects, the
accident data are presented as a one year average in order to reflect an equal

comparison between the "before" and "after" periods.
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The 85 projects were grouped for evaluation purposes in a number of different
ways. They were divided into categories according to the type of
countermeasure that was applied to each of them. The accident experience for
each project was analyzed using before and after accident data for total and
wet-pavement accidents. The change (increase or decrease) in the number of
wet-pavement accidents was then compared to the change in the number of days
that the pavement was actually wet. The projects were also evaluated
according to the number of lanes of roadway, whether the roadway was rural or
urban, and average daily traffic (ADT) range. Finally, a benefit/cost
analysis was done for each treatment used. For evaluation purposes, the major
focus will be on the 46 "2 and 2" projects. This is because actual accident
data are availabile for each of the two years before and two years after and
there is no need to present the data in the form of a yearly average which is

the case with the "2 and 1" projects.

Results

On roadway segments included in the "2 and 2" analysis, there were 46 projects
completed at a total cost of $24,270;397. At these 46 Tocations there were
2,188 property damage, 1,068 personal injury, and 14 fatal accidents in the
before period. This is a total of 3,270 accidents. In the after period, at
these same Tocations, there were 1,768 property damage, 708 personal injury,
and 5 fatal accidents, for a total of 2,481 accidents (Table 1}. This equates
to reductions of 24 percent for total accidents and 34 percent for severe

(personal injury, and fatal) accidents.
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The wet pavement accidents at these locations were reduced substantially more
than total accidents. They dropped from 646 property damage, 381 personal
injury, and 3 fatal accidents during the before period to 320 property damage,
131 personal injury, and 0 fatal accidents in the after period. This is a
decline from 1,030 accidents before the treatment application to 451 accidents
after the treatment for a reduction of-56 percent in total accidents and 66
percent in severe accidents (Table 2). The countermeasure which was most
successful in decreasing wet-pavement accidents was PCC Pavement. This
countermeasure was used on 4 Tocations and reduced total accidents by 73
percent and accident severity by 80 percent. At a total cost of $6,775,830

the average cost per accident reduced is $26,571.88.

- The reduction in wet-pavement accidents does appear to be remarkable, but one
Tast variable must be taken into consideration. That variable is the number
of days on which the pavement was actually wet. More precisely, the number of
days on which there was at least .01 inch of precipitation. According to data
from the National Weather Service, and shown on Table 3, the average number of
wet-pavement days per year in the before period was 218.2. The number of
wet-pavement days in the after period was 213, This is a reduction of 2.4
percent. When this is applied to the overall change in wet-pavement accidents
a clearer picture of the actual effectiveness of the skid-proofing

countermeasures can be obtained.
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Had there been no skid proofing countermeasures applied at these 46 Tocations
one would expect the number of wetépavement accidents to change by the same
percentage as wet pavement days. In this case 2.4 percent. However, Table 3
shows that by applying skid-proofing countermeasures, wet-pavement accidents
were reduced by 56.2 percent overall for a net reduction of 53.8 percent
(66.2 - 2.4). The most effective countermeasure, PCC Pavement which was used
on 4 projects, had a net reduction of 71,0 percent. Mix D, which was used on
25 projects, reduced wet-pavement accidents by 50.0 percent. Mix E, used on

17 projects reduced wet-pavement accidents by 52.4 percent.

Type of Roadway

As shown on Tables 4 and 5, 33 (72%) of the 46 "2 and 2" projects were on
urban roadways and 13 (28%) were on rural roadways. Of the 33 urban projects,
17 were on 4 lane roads, and 14 were on 2 lane roads. Total accidents on
urban roads decreased from 2,865 to 2,143 (25.2%) and wet-pavement accidents
decreased from 926 to 392 (57.7%). 'The remaining two projects were on either
6 or 8 lane roadways. On rural roadways, 10 of 13 were on 2 Tlane roads. The
remaining three projects were on 4 lane roadways. Total accidents for all 13
locations declined from 405 to 338 (16.5%) and wet-pavement accidents declined

from 104 to 59 (43.3%).

Average Daily Traffic

Each of the 46 "2 and 2" projects was placed into one of four categories
according to the average daily traffic (ADT) of that project. Each category
covers a range of ADT. The ADT ranges were 0-10,000; 10,000-20,000;
20,000-40,000; and over 40,000. Of the 46 projects, 24 were in the ADT range
of 0-10,000; 12 in 10,000-20,000; 8 in 20,000-40,000; and 2 projects in the
over 40,000 range (Tabie 6).
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In the 0-10,000 range, total accidents declined from an average of 34.8 %o

30.9 accidents per project (11.2%). Wet-pavement accidents went down from an

average of 8.8 to 5.4 (38.6%).

In the 10,000-20,000 range, total accidents per project decreased from an
average of 74.9 to 56.7 (24.3%), and wet-pavement accidents decreased from an
average of 24.6 to 11.1 (54.9%). In the 20,000-40,000 range, total accidents
decreased from an average of 118.0 to 85.8 {27.3%), and wet-pavement accidents
declined sharply, from an average of 44,9 to 18.6 (44.5%). In the over 40,000
range, total accidents decreased from an average of 295.5 to 187.0 (36.7%) and

wet-pavement accidents decreased from an average of 82.0 to 20.0 (76.5%).

Benefit/Cost

Tables 7 and 8 show Benefit/Cost data for the 46 "2 and 2" projects. Table 7
shows the total number of property damage accidents as well as the number of
people killed and injured in all accidents at each of the 46 locations. Table
8 shows similar data as Table 7, but Table 8 deals only with wet-pavement _
accidents. Mix D, which was used on 25 projects, showed a Benefit/Cost ratio
of $1.59 per accident reduced per service 1ife of the countermeasure. Mix E,
used on 17 projects, showed a ratio of $6.45. The PCC Pavement countermeasure

showed a ratio of $1.08.
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2 and 1 Preliminary Projects

There were a total of 39 "2 and 1" projects eligible for this report. A brief
pretiminary evaluation has been done on these 39 projects in preparation for a
more detailed final evaluation which will be conducted in next year's report.
There were a total of six countermeasures which were used at the 39 "2 and 1"
locations. They are Mix D, Mix D & E, Mix £ & PCC PVT,., Mix E, PCC PVT., and
Grinding. The accident data are presented as a one year average in order to
allow an equal comparison between the "before" and "after" periods. Table 9
shows the total accident data for the "2 and 1" projects. In the before
period there was a one year average of 1,2719.5 total accidents at the 39
locations. Total accidents were reduced in the after period to 1,067.0. This
is a reduction of 13 percent. Accidents involving injuries or fatalities were
reduced from 403.5 (397.0 personal injury and 6.5 fatal) accidents to 284.0
(275.0 personal injury and 9.0 fatal) accidents for a reduction of 30

percent. Table 10 shows similar wet-pavement accident history for the same 39
locations. As is the case with the "2 and 2" projects, wet pavement accidents

were reduced substantially in relation to total accidents.

In the before period, there was a one year average of 344.0 total wet-pavement
accidents and in the after period there were 222.0. This is a reduction of 35
percent. Accidents involving injuries or fatalities were reduced from 116.5
(115.5 personal injury and 1.0 fatal) accidents to 73.0 (72.0 personal injury
and 1.0 fatal) accidents. This is a reduction of 37 percent. The
countermeasure which appears to be the most successful in reducing
wet-pavement accidents is Mix E, which was used on 14 projects and reduced
total wet-pavement accidents by 63 percent and accidents involving injuries or

fatalities by 71 percent. PCC pavement, which reduced total accidents by 100
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percent as well as accident severity by 100 percent was used on only one

project.

When these figures are compared to the wet-weather data on Table 11 it appears
that each countermeasure, with the exception of Mix D & E, has been extremely
successful in reducing wet-pavement accidents. PCC Pavement had the greatest

net reduction of 127.5%.

Conclusion

Upon examination of the results it appears that the skid-proofing
countermeasures used were effective in reducing the occurrance of wet-pavement
accidents. Even when compared to the change in the number of wet-weather
days, wet-pavement accidents decreased at a higher rate. OF the
countermeasures used on “2 and 2" projects, PCC Pavement was the most
effective at reducing wet-pavement accidents. However, PCC Pavement was used
on only four projects and it is difficult to gain a true representation of its
effectiveness with so Tittle data available. Mix E, which had a net reduction
of 52.4 percent was used on 17 projects and shows a better exampie of the
effectiveness of the countermeasure. The same is true in the case of the "2
and 1" projects. PCC Pavement showed the greatest percent reduction but was
used on only one project. The countermeasure which was used on the greatest

number of projects and had the highest percent reduction was, again, Mix E.




TABLE 1

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER~ NUMBER AVERAGE HUMBER OF ACCIDENTS | AVERAGE NUMBER OF ACCIDENTS PERCENT AVERASE COST

MEASURE oF TOTAL IN THE BEFORE PERIOD IN THE AFTER PERICD REDUCTION | PER ACCIDENT
TYPE  |PRosECTs|  cosT e [ r ] ra T | po | P Fa || 1A [prera REDUCED
HIX D 25 |st,816,985 || 1474 | wea| s | 1w 1153 sor| 341 5| 22| 34| #18,463.53
MIX E 17 | se,er7.582 | 1275 | msa2| 432 1| 1014 | 75| 2 ol 20| 3s 4,103.57

PCC BYT. 4 |ss,7rs.B30| sa1| 39| 420 si[ 36| 226{ a8 of 4oi 28| s13,003.39
TOTAL a6 |s26,270,397 || 3270 | 2188 | 10s8 | w4 [| 24811 17es| 7os S|l 26| 3| s12,300.38




TABLE 2

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER- | WUMBER AVERAGE NUMBER OF ACCIDENTS || AVERAGE NUMBER CF ACCIDENTS || PERCENT | AVERAGE COST
MEASURE OF TOTAL 1N THE BEFORE PERICD IN THE AFTER PERIDD REDUCTION | PER ACCIDENT
TYPE  |progEcTS|  CcosT th | e PI FA R FA TA |PI+FA REDLICED
MiX D 25  |s14,816,985 || 4| 287 179 2| =223} 182 61 ofl s2| s 324,191.00
MIX £ 7 s2,677,582 [l 423 | 261 | 182 of| 191] 120 62 all ss| 62 84,616.52
PCC PVT. 4 $6,775,830 | 139 98 40 1 37| e 8 ofl 731 ao $26,571.88
TOTAL 46 |s24,270,307 || 1030 | 46| 381 3l a5 s 1| of se| e $16,767.11




TABLE 3

CHANGE IN WET-PAVEMENT ACCIDENTS COMPARED
TO CHANGE IN WET-WEATHER DAYS *
TWO YEARS BEFORE AND TWOQ YEARS AFTER

COUNTER- NUMBER NUMBER OF WET- NUMBER OF WET- OVERALL / NET
MEASURE OF PAVEMENT ACCIDENTS |PAVEMENT ACCIDENTS, REDUCTION IN WET-
TYPE PROJEGCTS |BEFORE IMPROVEMENT | AFTER IMPROVEMENT | PAVEMENT ACCIDENTS
MIXD 25 468 223 S2.4% /  50.0%
MIX E 17 423 191 54.8% / 52.4%
PCC PVT. 4 139 37 734% /1 71.0%
TOTAL 46 1030 451 56.2% / 53.8%
AVERAGE NUMBER OF |AVERAGE NUMBER OF| PERCENT REDUCTION
YEARLY AVERAGE WET-WEATHER DAYS | WET-WEATHER DAYS IN WET-WEATHER
NUMBER OF BEFORE IMPROVEMENT | AFTER IMPROVEMENT DAYS
WET-WEATHER
DAYS 218.25 213 2.4%

* ANY DAY IH WHICH THERE WAS AT LEAST 0.01 INCH OF PRECIPITATION




TABLE 4

TOTAL ACCIDENTS BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

URBAN
ALL ACCIDENTS WET-PAVEMENT ACCIDENTS
NUMBER OF NUMBER OF TWO YEARS TWO YEARS TWO YEARS TWO YEARS

LANES PROJECTS BEFORE AFTER BEFORE AFTER

2 14 851 600D 157 108

4 17 1657 1215 617 245

] 1 58 40 18 8

8 1 498 288 134 a

. TOTAL a3 2865 2143 926 392




[

TABLE &5

TOTAL ACCIDENTS BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

RURAL
ALL ACCIDENTS WET-PAVEMENT ACCIDENTS
NUMBER OF NUMBER OF TWO YEARS TWO YEARS TWO YEHS TWQO YEARS
LANES PROJECTS BEFORE AFTER BEFORE AFTER
2 10 343 287 93 55
4 3 62 51 11 4
TOTAL 13 405 338 104 59




TABLE 6

AVERAGE ACCIDENTS PER PROJECT BY ADT RANGE
TWO YEARS BEFORE AND TWC YEARS AFTER

‘ ALL ACCIDENTS WET-PAVEMENT ACCIDENTS
ADT NUMBER OF || 2 YEARS 2 YEARS 2 YEARS 2 YEARS
PROJECTS || BEFORE AFTER BEFORE AFTER

0-10,000 24 34.8 30.9 8.8 5.4

10,000-20,000 12 74.9 56.7 24.6 11.1

20,000-40,000 B 118.0 85.8 44.9 18.6

OVER 40,000 2 295.5 187.0 82.0 20.0
TOTAL 46




TABLE 7

BENEFIT/COST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER
ALL ACCIDENTS

COUNTERMEASURE NUMBER BEFORE F/ BEFORE P/ BEFORE FD/ BENEFIT / SERVICE LIFE
TYPE OF PROJECTS AFTERF AFTER P1 AFTERPD COST (YEARS)
MIXD 25 1 4 & Bz2 J 579 8948 f ao07 228 5
MIXE T 14 0 588 / A45 842 ! 735 a.62 5
PCC PYT. 4 4 4 a 181 ¢/ 141 as8 [ 228 2.17 &
TOTAL 46 1€ ! 6! 1699 / 1165| 2188 / 1768 3.06 5
LEGEMND: F = NUMBER OF PERSONS KILLED

Pl = NUMBER OF PERSONS INJURED
PD = NUMBER OF PROPERTY DAMAGE ACCIDENTS

Mole: The Benefit/Cost ratlo is the monatary accident savings realized through a reduction In the number of accidents
al a location divided by the Improvement costs as applled over the wervice life of the impravement.

Using this method, costs and benefils may be axpressed as sither an equivalent annual or presanl worth value
ol the project, Any projett with n banefit=to=cost {B/C} ratio greater than 1.0 Is eensidared econamically suceessul

and the project with the highest ratlo 1s considerad moet deslrable. The 8/5 tachnique is prabably the most commonly
used of the sconomic analysis 1achniques.




TABLE 8

BENEFIT/ICOST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER
WET-FAVEMENT ACCIDENTS

COUNTERMEASURE NUMBER BEFORE F/ BEFORE PI/ BEFORE £D/ BENEFIT !/ SERVICE LIFE
TYPE OF PROJECTS AFTERF AFTER FI AFTER FD COST [YEARS)
MIX D 25 2/ 0 ot 113 287 | 162 1.58 5
MIXE 17 o f 0 267 1 85 261 /1 129 6.45 5
PCC PVT. 4 11! o 56 / ] ag / 20 1.08 &
TOTAL 46 3 0 634 / 217 646 [ az20 1.98 5
LEGEND: F = NUMBER OF PERSONS KILLED

Pl = NUMBER OF PERSONS INJURED
PD = NUMBER OF PROPERTY DAMAGE ACCIDENTS

Note: The Benefit/Cost ratlo is the monetary accident savings realized through a reduction in the number ol aocldents
at a locatlon divided by the improvement costs an appiied ovar the service life of 1he Improvermnsnt.
Using this method, coste and benefits may be expressed a either an aqulvalent annual or present wonh value
ol the project. Any project with & benafit-to~cost (B/C) ratlo greater than 1.0 is considered sconomically successiul
and the project with the highest ratlo 1s considered most desirable, The B/G technique |s probably the most commenly
usad of the economlc analysis lechniques.




TABLE 9

TOTAL ACCIDENTS BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND ONE YEAR AFTER

(ONE YEAR AVERAGE)

CCUNTER- HUMBER NUMBER OF ACCIDENTS TWO KUMBER OF ACCIDEKYS ONE PERCEKT jAVERAGE COST
MEASURE OF TOTAL YEARS BEFORE IMPROVEMENT || YEAR AFTER IMPROVEMENT i REDUCTICN |PER ACCIDENT
TYPE  |PRoJECTS]  cosT T4 | P Pt | ra 1A | B pi_ | fa | ta {prera| REpUCED
MIX b 1 |s12,657,513 || 237.5 | 159.0 | 760 2.5 ([ 208.0 | 1380 | &9.0| 1.0 12| 11| s171,627
MIXD B E 6 |811,390,956 || 257.5 | 159.5 | 94.5 | 2.5 | 438.0 [303.0 | 129.0 | s.0 | -70| -38( s28,243
MIX D & 3 | %9,191,190 |[171.0 | 120.5 | 49,0 0.5 | 129.0| 8B.0| s0.0| 1.0 || 25{ 17| sa7,535

PCC. PVT

HIX E 16 | st,385,59¢ || 496.5 [ 3385 | 158.0 [ 0.0 | 224.0\210.0 | 13.0) 1.0 551 91 2,034
PCC. PVT 1 si3,964 | 3.5 3.0 o5| oo 1.05 10| a.0| 0.0 71| 100 $2,234
GRINDING 1 $226,757 || 53.5| 34.5| 19.0| 0.0 &7.0| 43.0| 26.0| 00| -25| -25 6,719
TOTAL 39 |s34,865,974 [1219.5 | 816.0 | 397.0 ] 6.5 |067.0 [ 783.0 | 275.0 | s.0f| 13| 30| 91,452




TABLE 10

TOTAL WET-PAVEMENT ACCIDENTS BY COUNTERMEASURE TYFE
FOR TWO YEARS BEFORE AND ONE YEAR AFTER
(ONE YEAR AVERAGE)

CCOUNTER- HUMBER NUMBER OF ACCIDENTS TWo NUMBER OF ACCIDENTS OHE PERCEWT |AVERAGE COST
MEASURE OF TOTAL YEARS BEFORE IMPROVEMEWT || YEAR AFTER IMPROVEMENT || REAUCTICH {PER ACCIDENT
TYPE PROJELTS COST TA PD P1 FA TA PD PI FA TA |PI+FA REDUCED
HIX D 16 |$12,667,513 || 50.5| 37.00 13.0| 0.5 44.0| 2&.0| 16.0| 0.0 15! -19| s778,924

MIX D & E 6 11,390,956 || 35.5| 20.5{ 15.0| 0.0| 76.0| S0.0( 26.0| c.o|-114| -75| s112,503
MIX D & 3 | s9,191,190 || 75.0| 49.0| e5.57 0.5 30.0| 22.0| 7.0 10| so| 9| se1,ae0

PCC. PVT
HIX E 1% | $1,385,59 || 173.5 | 115.0 | 58.5| 0.0 | &4.0| 47.0| 17.0) 0.0 &3 7 $5,062
PCC. PVT 1 s13,96 || 0.5] os5| oofooy o.0) 0.0] c.0f 0.l 10| 00| s11,171
GRINDING 1 s226,757|| ¢.0| 5.5] 3.5[ 00| 80| 20| &0 00 1| -71| s0,703
TOTAL 39 \$34,865,974 §| 346.0 [ 227.5 | 115.5 | 1.0(|222.0(140.0| 72.0| 1.0 35| 37| s114,315




TABLE 11

CHANGE IN WET-PAVEMENT ACCIDENTS COMPARED
TO CHANGE IN WET-WEATHER DAYS *
TWO YEARS BEFORE AND ONE YEAR AFTER

{ONE YEAR AVERAGE)
COUNTER- | NUMBER NUMBER OF WET- NUMBER OF WET- OVERALL / NET
MEASURE OF PAVEMENT ACCIDENTS [PAVEMENT ACCIDENTS| REDUCTION IN WET-

TYPE PROJECTS |BEFORE IMPROVEMENT| AFTER IMPROVEMENT | PAVEMENT ACCIDENTS

MIX D 14 50.5 44.0 12.9% /  40.4%
MIXD&E 6 a5.5 76.0 -114.1% / -B6.6%

MIXD & 3 75.0 30.0 60.0% / 87.5%
PCC. PVT.

MIX E 14 173.5 64,0 63.1% / 90.6%
PCC. PVT. 1 0.5 0.0 100.0% / 127.5%
GRINDING 1 9.0 8.0 11.1% /  30.6%

TOTAL 39 344.0 2220 35.5% / 63.0%
AVERAGE NUMBER OF [AVERAGE NUMBER OF| PERCENT REDUCTICN
YEARLY AVERAGE WET-WEATHER DAYS | WET-WEATHER DAYS IN WET-WEATHER
NUMBER OF BEFORE IMPROVEMENT| AFTER IMPROVEMENT DAYS
WET-WEATHER
DAYS 193 246 -27.5

* ANY DAY IN WHICH THERE WAS AT LEAST 0.0T IHCH OF PRECIRITATION




TRA-16 PROJECTS

Contract  County Project Completion
Rumber Limits Date
40574 WcDonough Resurfacing and traffic signal modernization on US 67/136 be- p2/08/88

0150

40760 Peoria
o0v3

40695 Adams
0059

80119 Lake
0076

80069 DuPage
oo7o

42975 Jersey
0050 Madison

42950 ogle
o0

42906 Henry
0oc8

42875 Carroll
o8z

42840 Stephenson
0074

42853 st.Clair
[si-14

42844 Madijson
0067

42841 Madison
Q065

83022 Peoria
0095

42183 Kane
on4z

42793 Boene
0002

tueen the US 67/136 intersection and Prairie St. in anhd west of
Macomb

Resurfacing and traffic signals on US 150 (War Memorial Dr.)
from west of Frostwood Pkwy., southeast to West Northland Ave.
in Peoria

Resurfscing on Il 104 between I1 335 and TR 150 1 mile east of
Quincy

Resurfacing on US 45 at the intersection with Inverrary Ln. at
the southwest edge of Riverwoods

Channelize the intersectien of Rohlwing Rd. and Nordic Rd. in
Itasca

peck repairs on 1L 2467 from US 67 north of Godfrey north te
Delhi

Resurfacing on Il 72 from the west Limits of Stillman Valley,
east to US 51 at Davis Junction

Resurfacing on US 34 from the west edge of Galve east to Il 91

Resurfacing on 1l 84 between Pike Rd. and 1l &4 in Savanna

Resurfacing on Il 26 over Yellow Creek (remeve existing struc-
ture)

Resurfacing on 1l 15 from the entrance of Our Lady of Snows
shrine to Il 13 West of Belleville

Resurfacing for left turn lanes on Il 159 at the intersection
with Glen Crossing Rd. in Glén Carbon

Resurfacing on Il 159 between Rajlread 5t. and Wilson St. in
Collinsville

Resurfacing on Il 88 between Northmoor Rd. and Prospect Rd. in
Peoria

Resurfacing, bridge widening, and deck repairs at eastbound Bus.
US 20 over westbourd US 20 and at US 20 over McLeen Blvd. in
Elgin

Resurfacing on New Belvidere Bypass from Bus US 20 at Appleton
St. to 1l 76 at the northwest edge of Belvidere

12/20/88

07/08/88

ca/20/89

19/22/88

12/10/88

09/12/88

11/07/88

11/11/89

B&/24/89

10/28/88

05721788

11719788

07/27/89

09/03/88

07/31/88

6,900

27,500

12,000

5,900
6,500

2,150
2,150

2,700

10,500
{0,500

6,600
6,600

10,400

11,500

16,000

20,200
30,200

19,600
19,600

4,800
4,800

Counter-
Heasure

Ho.




TRA-16 PROJECTS

Contract  Caunty Pfoiect Comoletion AT Counter- Ho.
Humber Limits Date Measure of
_______________________________________________________________ Lanes
80126 DuPage Reconstruction, resurfacing and traffic signals at the intersec- 11/22/8% 23,725 —---B -------- ;_--_
0025 tion of Il 64 and Prince Crossing Rd. at the northeast edge af
West Chicage
24050 Effingham Resurfacing on I1 33 5.5 miles east of Effingham to the Effing- 11/09/89 4,000 D 2
0286 ham Jasper County line
84051 Winnebago Remove existing structure and replace with RC box culvert carry- 09702789 5,300 D 2
0185 ing il 2 over drainage ditches .9 and .7 mile respectively 5,300
north of Latham Rd. :
84065 Rock Island Remove and replace existing structure with concrete I-beam 09/23/89 850 b 2
0O7sS bridge carrying Hillsdale Rd. over Canoe Creek 3 miles west of
killsdale
42801 Boone 0n Bus US 20 from Shaw Rd. east to Belvidere 06/07/88 7,100 i] 2
0001 '
80209 Will Resurfacing, cold milling and patching on southbound [-55 from  0/3C/B9 28,000 D 4
0212 11 126 seuth to socuth of Braidweed
80018 Lake PCC pavement ard bridge deck repairs to the structure carrying 07/10/89 14,650 D [
"8 1L 60 over the Tri-State Tollway in Mettawa
44017 Kendall  Resurfacing and installation of traffic signals on US 34 at the 11/07/88 1,400 D 2
0007 intersection of Pouglas Rd. .5 mile east of Oswego ' 17400
DROPPED FROM HES )
42665 Saline Cold milling and resurfacing on US 45 from .25 mile west of the 08/08/88 2,000 [ 2
0008 intersection of Il 142 east to west of Jefferson St. in '
Eldorade
42997 Lee Removal of IC RR structure on US 52 at Henkel Rd. 3.5 miles 09729788 2,500 D 2
0047 southeast of Sublette '
42034 Adams Resurfacing, RC box culvert, ardl bridge repairs all on Il 104 05712/88 5,500 D 4
6238 from 1.4 miles east of Il 3356 to Burton Rd. east of Quincy
80016 Lake Resurfacing and replace structure {over Des Plaines River) on 1i 05/20/89 23,250 D 4
0090 60 between 1L 21 and Tri-State Tolluay in Mettawa 23,250
42377 Cook Channelize, resurface and traffic signals at the intersection of 11/07/88 17,300 D 4
006t 1L 62 and Lexington Dr. in South Barrington amd Hoffman Estates ’
42557 Laurence Resurfacing, waterproofing and deck repairs to 3 structures all 06/17/88 3,000 D 4
oo1a on US 50 from .18 mile east to 4.23 mile east of Il 1 north and
east of Lawrenceville
42359 LaSalle Resurfacing on Il 71, between Covel Creek, southwest of Ottawa 10/14/88 2,850
6017 and IL 2% in Ottawa ' zfagn ° :
L4064 Kendall Resurfacing on US 34 between Little Rock Rd. and Rock River in 07/09/89 10,000 +] 2

ov23 Plano
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Contract  County
Humber

44056 Rock §sland

44040 Stephenson

44073 Rock Island

80090 DuPage

88014 Knox

80000 Cook

96017 Madison
0125 Bond

42049 Rock Island

42273 Rock Island

42418 Kendall
o093

84034 Jobaviess
nos2

40973 McDonough
0274

84050 Bureau
008%

B4D4S Carroll
D049

8404% Carroll
noz1

84052 Rock Island
0083

glackhawk Rd. and traffic signais at 7th and John Deere Rd. all
in Moline COMBINED WITH 44073

Remove and replace superstructure carrying 1L 26 over the SCWRTC 11/08/88
RR and Richland Creek northwest of Orangeville

Roadway reconstruction and modernize traffic signals on IL 5 12712789
(Blackhawk Rd.) from west of 38th St. in Rock Island east to 3rd
St.in Moline COMBINED WITH 44056

Left turn lane on morthbound 1L 59 at Ferry Rd. and resurfacing 07/27/B8
on Il 59 at IL S south ramps in Naperville

Remove and replace structure carrying iL 17 aver Fitch Creek 2 11/13/89
miles west of Lafayette

Resurfacing on Kedzie Ave. between 103rd S$t. and 87th St. in © 07701789
Evergreen Park :

Resurfacing on [L 140 between I1 160 east of Alhambra and IL 06/03/89
127 in Greenville -

Resurfacing on 1L 5 between 7th St. and FA! 74, and rehabi- 09/22/88
ilitate the structure carrying Il 5 over 27th §t. all in
Moline

Resurfacing and tripie RC box culvert on Andalusia Rd. at Ridge- 07/08/88
wood Rd. in Milan

Resurfacing on US 34 from west of Cannonball Trail to west of 11/0%/88
1l 47 and reconstruction of the structure carrying US 34 over
Blackberry Creek in Yorkville

Widen, resurface, PCC pavement and bridge deck repairs on US 20 11/25/89
from Apple River to 1.75 miles northwest of Il 84, north of
Hanover

Resurfacing, construct twe new bridges, and widen one bridge 0120789
all on US 67 between Good Hope and Hacomb

Remove truss span and replace With €SP pipe cuiverts carrying 10715789
US 6-34 over the Hennepin Canal and Towpath and resurfacing 1.2
miles west of Waynet

Remove and replace 2 bridges carrying IL 78 over Sand Creek and 11/18/8%
resurfacing on Rel. Arpe Fay Rd. atl at the I1 78, Argo Fay Rd.
intersection § of Mt. Carroil

Remove structure and replace with PPC I-beam bridge carrying Il 09/23/89
T3 over Straddle Creek

Resurfacing on Port Byron-Hillsdale Rd. extending east from il  11/11/89
84, also relocate the intersection of [l B4 and Port 8yron-
Hillsdale Rd. at Pert Byronh

ADT

17,200
17,200

24,825

49,500

&50

22,000

1,400

1,400

21,000

3,000

7,850

3,600

5,300

1,500

Counter-
Measure

Project Completion
Limits . pate
Resurfacing on Il 5 (John Deere Rd.), 7th S5t. and relocated Nrves | wsao o4




TRA-16 PROJECTS

Contract County . Preject Completion ADT Counter- Ne.
Number Limits bate Measure of
_________ Lanes
96058 Randolph Resurfacing on Il 150 at the "2" curve near the north Limits of 10/26/88 6,000 é ------- ;-"
0100 Chester
24015 Marion Resurfacing at the intersection of I1 161 and Ceuntry Club Rd.  10/25/88 9,000 E 2
0098 in Centralia
84027 Rock lsland Patching and joint repair on IL 92 (17th St.), from west of 12th 05/27/89 14,500 E 4
0026 St., east to 19th St., in east Molime
26059 Madison Resurfacing on US &7 at Tolle in. in Gedfrey, I1 100 at Clifteon. 11/19/88 12,300 E [A
no17 Terrace Rd. northwest of Altén and on 1L 3 at Il 143 in Woed 11,000
River .
44102 Kankakee Chanmelization, resurfacing on Il 17 from 1-57 east tc 3601 east 12/10/88 14,500 E 4
oo21 of Eastridge Dr. also traffic signals at the intersection of 1L
17 and [-57 northbound ramp
42271 Marion Resurfacing on 5B US 51 from ELlis St. in Central City south 05/21/88 9,100 E 2
0168 to Calumet St. in Centralia
80092 Cook kesurfacing on [L 64 at the intersection with Railroad Ave. in  0A/24/88 22,000 E ]
0015 Narth Lake 22,000
BOOYT Cook Resurfacing at the intersection of 159th §t. at Torrence 08/22/88 20,000 E &
0207 Ave. in Catumet City
BODSE Cook Reconstruction of the intersection of US 12 at IL 82 and Kens-  08/03/89% 45,260 E 4
oooe jngton Rd. with resurfacing and traffic signals in Mt. Prospect 45,260
44D12 Champaign Resurfacing on the approaches to Antheny Dr. on US 45 near the 09/15/B8 11,200 E 2
o003 north Limits of Urbana
L2696 Perry Resurfacing, cold-milling and new C&G on US 51 at the intersec- 07/19/88 2,200 E 2
0101 tion of 1l 152 in Duluoin
98001 Unien Resurfacing at Il 146 and IL 3 at Ware in Union Co. and on 1L 37 08/04/B8 5,150 E 2

0053 Williamsen in Johnson City in Wikliamsen Co. and Il 148 in Herrin and IL 37
south of Marion

Q000 Champaign Resurfacing on US 45/150 between Gregory Ave. and Broadway St.  10/16/89 21,000 E 4
ono3 in Urbana

80188 DuPage Resurfacing on 1l 59 north and south of the intersection of D&/%4/89 19,050 E 4
0014 Batavia Rd. in Warrenville

96090 St. Clair Left turn lanes at the intersection of IL 158 and 59th St south- 09/28/89 4,800 E 2
0036 west of Belleville !

42816 Champaign Resurfacing on US 150, between Springfield Ave. and FAI 74, in  70/27/88 16,500 E 4

0001 Champaign




TRA-16 PROJECTS

Contract  County Project Completion ADT Counter- No.
Rumber Limits Date Measure of
Lanes

80037 Will Reconstruction of the intersection of US 52 and Il 7 in Joliet 06/29/88 50,000 E & i
0012

42663 Peoria Reconstruction of the intersection of US 150 (War Memorial Dr.) 12/12/88 29,350 E &
0035 and Prospect Rd. in Peoria

42433 Warren Resurface and traffic control improvements at the intersection 07/15/88 11,000 E 2
0079 of US 34 and US &7 in Monmouth

84088 Winnebago Reconstruct the intersection of US 20 and 0ld Mill Rd at the 11/11/8¢9 17.025 E 4
op&2 north edge of Cherry Valley

80281 Will Reconstruction of the intersection of US & and Briggs Rd. in 11704789 4,950 £ 2
0047 Joiiet 4,950

80270 Cook resurfacing on all four Less of US 45 (P4th Ave) at the inter-  06/20/89 36,150 E 4
noog section of 95th St just west of Wickory Hills

80264 Cook Resurface the intersection of US 12/45 and Touhy Ave in Des 07/10/89 45,000 E &
0005 Plaines

80198 Cook Resurface the intersection of Il 83 and Ridgeland Ave in Palas  07/05/89 31,900 E 2
0006 Heights

80190 Lake Resurface the intersection of US 45 and Il 120 east of Grayslake (7/05/89 ET,Zdﬂ E 2
L) 1

80189 Lake Channelize, resurface and install traffic signals at the inter- D08/1%/89 23,400 E 4
0020 section of 11 131 and Brockside Ave. in Waukegan

80161 Cook Resurfacing on Des Plaines Ave. between Yuba and Harvard $t. in 06/06/8% 16,300 E 4
0006 Forest Park

80117 Cook Reconstruct the intersection, remove the median and install 07/19/89 57,500 E &4
0011 traffic signals at IL 43 and 1Ll 68 in Horthbrook

80077 Cook Resurfacing at the intersection af Il 19 and Des Plaines River 0B/11/88 26,700 E 4
0005 Rd. in Schiller Park 26,700

42083 DuPage Resurfacing and traffic signals on 1L 59 between the Batavia- 05/14/88 19,500 E 4
Q002 Warrenville Rd. ard Butterfield Rd. in Warrenville

42199 Kane Resurfacing ardl repairs to 6 structures on US 20 between the 12/02/88 20,800 E 4
0043 Cook Fox River and Lovell St. in Elgin 20,000

4026 White Installation of traffic signals at the intersection of IL 1/14 12/13/8% 8,400 PCC PVT 2

0066 ard Staley St. im Carmi




TRA-16 PRCJECTS

Centract
Hunber

County

Project

Completion
Limits

Date

Counter-
Measure

422%4 Macon
0016

42672 hdams
0173

40789 Cook
0119

42185 Macon
0057

9B012 Williamson
0034 Jackson

PEC pavement on West Maim St. from Wychles Rd. east to Victoria 10/18/838
Ave. in Decatur

CR PCC pavement, resurfacing and double RC box culvert at Burten 05/13/88
Creek on [l 104 3.8 miles, east of 1l 336 east 1.8 miles, all
east of Quincy

Widen 8 structures, all on I-190 aver 1-29% ramps, Des Plaines 02/11/88
River Rd., and Des Plairies River between Mannheim Rd. and East

River ®d. in Rosemont & Chicage

Remove and replece bridge carrying West Main 5t. over Stevens 11/24/88

Cresk in Decatur

patehing on [-57 from the Franklin County line south to Jchnston 07/15/89
City interchange and on IL 13 (Walnut §t.) from Wall St. east to
Lewis Ln. in Carbondale ~

4,200
4,200

107,800
107,800

2,400
2,100

16,200
19,800

PCC PVT.
PLE PVT.
PCC PVT.
PEE PYT.

GRINDIMG




@

APPENDIX A

[llinois Department of Transportation
Departmental Policies

TRA-16
December 01, 1988

SKID-ACCIDENT REDUCTION PROGRAM

1. . Policy

The Department shall establish a program designed to minimize
wet-pavement skidding accidents. This shall be accomplished
by ensuring that new roadway surfaces have adeguate, durable
skid resistance properties, and by identifying and impraving
sections of roadway with high or potentially high
skid-accident incidence.

2. Purpose

The purpose of this policy is to describe and outline the
procedures that will provide a cost-effective skid-accident
reduction program. This policy will apply to all federal and
state funded projects on the interstate, primary, federal-aid
secondary, and federal-aid urban systems, except maintenance
and intermittent resurfacing projects.

3. Guidelines for Implementation

a. Primary Activities

1) The first activity {3b) consists of incorporating
adequate, durablie skid-resistant roadway surfaces
during construction and rehabilitation of highway
pavement segments, :

2) The second activity ({3c) dnvolves identifying,
analyzing, and improving two categories of
wet-pavement accidents Tocations.

a) One category 1is high-accident Tocations
with averrepresented wet-pavement accidents
that are 9improved as part of the safety
improvement construction program.

b) The other category is wet-pavement accident
locations (cluster sites) within
rehabilitation/resurfacing projects
improved  as part of the reqular
construction program,




3)

The third activity (3d) concerns feedback from
field testing and analysis to evaluate the
effectiveness of previous skid-accident reduction
efforts.

Incorporation of  Skid-Resistant  Surfaces During
Construction and Rehabiiitation

1)

2)

Portland Cement Concrete

.a) Final finishing on highways with posted

speed limits in excess of 40 mph shall he
obtained by the use of a . Tongitudinal
artificial turf drag followed immediately
by a mechanically operated metal tine
transverse grooving device as specified for
Type A final finish in the Standard
Specifications, -

b) Final finishing on highways with posted
speed Timits not exceeding 40 mph may be
obtained by the use of a single
longitudinal artificial turf drag as
specified for Type B final finish in the
Standard Specifications or by a combination
of longitudinmal artificial turf drag and
transverse tining as specified for Type A
final finish.

Bjtuminous Concrete

New surface courses shall have, as a wminimum,
friction qualities equivalent to or greater than
those provided by the following guideiines,

a} Mixture C should be used as the surface
course on roads and streets having a design
ADT of 2000 or Jess. .

b) Mixture D should be used as the surface
course on all two-lane roads and streets
having a design ADT greater than 2000, on
four-lane highways having a design ADT of
25,000 or less, and on six-lane (or
greater) highways having a design ADT of
60,000 or Tess.

c) Mixture E should be used as the surface
course on four-lane highways having a
design ADT greater than 25,000 and on
six-lane (or greater) highways having a
design ADT greater than 60,000.

-2-




The  Special Provision  for  Skid-Resistant
Bituminous Surface describes Mixtures C, D, and E.

1dentifying, Analyzing, and Improving Wet-Pavement
Accident Locations

1}

2}

High Accident Wet-Pavement Locations

The procedures for identifying, analyzing,  and
improving high-accident Tlocatfons that have an

overrepresented rate of wet-pavement accidents

are included in the "I1linois Safety Improvement
Processes” and Departmental Policy TRA-15 which
cover the Safety Improvement Construction Program.

Wet-Pavement Accident Locations {Cluster Sites)
a) Identification of Cluster Sites

When a route is selected for rehabilitation/
resurfacing, the wet-pavement accident
records, furnished” by the Division of
Traffic Safety/local agency, shall be
analyzed for the entire project. The
jdentification of cluster sites shall be as
outlined in Section I of "A Procedure for
Identifying, Analyzing, and  Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects", which
is included in the "I1linois Safety
Improvement Processes.”

b) Analysis of Cluster Sites

Fach cluster site that is “identified must
be analyzed by District/local agency
personnel, The analysis shall comply with
Section Il of "A Procedure for Identifying,
Analyzing, and Improving  Wet-Pavement
Accident Locations Within Rehabilitation/
Resurfacing Projects.”

c) Corrective Treatment for Cluster Sites

After analyzing each cluster site, the
District/Tocal agency shall select the
appropriate corrective treatment in
accordance with Section III of "A Procedure
for Identifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabjlitation/Resurfacing Projects.™

-3




d) Documentation of Process

The identification, analysis, and
improvement of each cluster site must be
documented and become part of the Tocation
study report for State projects and project
development report for  Tocal agency
projects.

Evaluating and Reporting on Effectiveness of the Program

1)

2)

3)

4)

5)

6)

fhe Bureau of Materials and Physical Research
will continue to evaluate current pavement design
practices to ensure that skid resistance

properties are durabie and suitable for the needs
of traffic.

The Bureau of Materials and Physical Research

-will develop a friction-test data base for

retrieval and for subsequent data analysis.

The Bureau of Materials and Physical Research
will continue evaluation of experimental projects
which provide a broad body of knowledge
concerning frictional characteristics applicable
to I1linois surfaces.

The Division of Traffic Safety, in cooperation
with the. Bureau of Traffic and the Districts,
will determine whether selected countermeasures
on rehabilitation/resurfacing projects have been
effective in reducing wet-pavement accidents.
The results of the evaluation will be furnished
to the Bureau of Materials and Physical Research
for inclusion in their annual report.

The Bureau of Materials and Physical Research, in
cooperation with the Bureaus of Traffic and Local
Roads and Streets and the Division of Traffic
Safety, will prepare an annual report summarizing
activities of IT1linois' Skid Accident Reduction
Program on both the State and local highway
systems.,

The Bureau of Traffic will include in their
annual "Evaluation and Report of the Highway
Safety Construction Program" data on wet-pavement
accident Tlocations 1improved under the Safety
Improvement Program.




Responsibilities

a,

The Directors of Highways and Traffic Safety are
responsible for assuring that their Divisions comply
with the procedures set forth in this Policy.

b. The Bureau of Traffic dis responsible for the
maintenance, updating and dissemination of this Policy.
Accessibility

Copies of this policy may be obtained from the Bureau of
Traffic, Room 104, Administration Building.

CLOSING NOTICE

Supersedes:’ Departmental Policy, SKID ACCIDENT REDUCTION

PROGRAM, Effective March 15, 1984
Approyal:

Dl Y ﬁm;é\ 1/7/89

“Director of Traffic Safety “Date




THE ILLINOIS SKID-ACCIDENT REDUCTION PROGRAM
(TRA-16)
ACCIDENT ANALYSIS PORTION

Purpose and Scope

The purpose of this section is to assess the effectiveness of the various
countermeasures used, as part of the rehabilitation/resurfacing projects, to
reduce the number of wet-pavement crashes in Illinois. This assessment
includes 99 projects for which contracts were awarded between July 1986 and
August 1990. According to reports issued by the Bureau of Construction (BOC),
38 of the projects included in this report had a completion date prior to
1990. Therefore, crash data are available for each of these projects for two
calendar years after completion. The remaining 61 projects were completed in
1990 and crash data are available for only one year after the completion of

each project.

Each of the 99 projects had at least one type of engineering countermeasure
applied in an attempt to reduce skidding related crashes on wet pavement
surfaces. The projects were categorized according to the type of treatment
used. In all, there were seven treatment categories. They are shown in the

following table.

Treatment No. Of Treatment No., Of
Projects Projects

Mix D 51 Mix D & PCC Pavement 3

Mix E 31 PCC Pavement 4

Mix D & E 9 Grinding 1
Mix C & E 2
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Background

On March 15, 1984, IDOT issued Department Policy TRA-16, Skid-Accident
Reduction Program (Appendix A). The policy was in direct response to the
Federal Highway Administration's (FHWA) Technical Advisory T5040.17. The
Federal advisory outlined three basic activities required for a Skid-Accident
Reduction Program, The TRA-16 policy describes and outlines the procedures to
be followed in the implementation of a cost-effective skid-accident reduction
program. This policy applies to all federal and state funded projects on the
interstate, primary, federal-aid secondary, and federal-aid urban systems,
except maintenance and intermittent resurfacing projects. TRA-16 includes the

following guidelines for implementation of the Skid~Accident Reduction Program.

1. The incorporation of adequate, durable skid resistant roadway surfaces

during construction and rehabilitation of highway pavement segments.

2. The identification, analysis, and subsequent improvement of two

categories of wet-pavement accident locations.

a) One category is high-accident Tocations with over-represented wet
pavement accidents that are improved as part of the Safety Improve-

ment Construction Program.

b} The other category is wet pavement accident locations (cluster
sites) within rehabilitation/resurfacing projects improved as part

of the regular construction programs.
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3. Field testing and accident analysis to evaluate the effectiveness of

previous skid-accident reduction efforts,

This section is a part of the third guideline. Its focus is primarily to
determine whether selected countermeasures or rehabilitation/resurfacing
projects have been effective in reducing wet-pavement crashes. Since its
inception in 1984, there have been approximately 420 contracts awarded under
the guidelines of the program. This analysis examines the projects that have
crash data available for at least one year after completion and have not been

previously reported.

Evaluation Approach

The Evaluation Design to be followed to determine the effectiveness of the
TRA-16 program makes use of crash data for the two calendar years before the
starting year of each project and compares that to crash data for one

calendar year after the completion year for projects completed in 1990. Data
for two calendar years before and after the complietion year were used to
evaluate projects completed in 1989. Projects with one year of crash data
available after completion are referred to as "2 and 1" projects, and projects
with two years of crash data available after completion are referred to as

"2 and 2" projects. In the case of "2 and 1" projects, the crash data are
presented as a one-year average in order to reflect an equal comparison

between the "before" and "after" periods.
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The 99 projects were grouped for evaluation purposes in a number of different
ways. They were divided into categories according to the type of
countermeasure that was applied to each of them. The crash experience for
each project was analyzed using before and after crash data for total and
wet-pavement crashes. The change (increase or decrease) in the number of
wet-pavement crashes was then compared to the change in the number of days
that the pavement was actually wet. The projects were also evaluated
according to the number of lanes of roadway, whether the roadway was rural or
urban, and average daily traffic (ADT) range. Finally, a benefit/cost
analysis was done for each treatment used. For evaluation purposes, the major
focus will be on the 38 "2 and 2" projects., This is because actual ¢rash data
are available for each of the two years before and two years after and there
is no need to present the data in the form of a yearly average, which is the

case with the "2 and 1" projects.

Results

On roadway segments included in the "2 and 2" analysis, there were 38 projects
completed at a total cost of $33,978,749. At these 38 locations there were
1,408 property damage, 697 personal injury, and 11 fatal crashes in the before
period. This is a total of 2,116 crashes. In the after period, at these same
Tocations, there were 1,151 property damage, 543 personal injury, and 14 fatal
crashes, for a total of 1,708 crashes (Table 1). This equates to reductions
of 19 percent for total crashes and 21 percent for severe (personal injury,

and fatal) crashes,
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The wet pavement crashes at these locations were reduced substantially more
than total crashes. They dropped from 404 property damage, 214 personal
injury, and one fatal crashes during the before period to 208 property damage,
105 personal injury, and two fatal crashes in the after period. This is a
decline from 619 crashes before the treatment application to 315 crashes after
the treatment for a reduction of 49 percent in total crashes and 50 percent in
severe crashes (Table 2). The countermeasure which was most successful in
decreasing wet-pavement crashes was PCC Pavement, which showed a 100 percent
reduction in crashes, however, it was used on only one project and the data
that is available is not enough to draw a clear conclusion on the actual
effectiveness of the countermeasure. Mix E, which was used on 14 projects,
reduced total crashes 63 percent and crash severity by 61 percent. At a total
cost of $1,385,594 the average cost per crash reduced is $2,519. Mix D & PCC
Pavement was used on three projects and reduced total crashes 77 percent and
crash severity 85 percent. With a total cost of $9,191,190, it showed an
average cost per crash reduced of $31,694. Mix D, used on 13 projects,
reduced total crashes and crash severity by 50 percent and 56 percent,
respectively. Its total cost of $11,770,288 equates to an average cost per
crash reduced of $294,257. Mix D and E, used on six projects, and grinding,
used on one project, were not successful in reducing wet-pavement crashes.
Fach countermeasure showed an increase in both total crashes and crash

severity.

The reduction in wet-pavement crashes does appear to be remarkable, but one

Tast variable must be taken into consideration. That variable is the number
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of days on which the pavement was actually wet: more precisely, the number of
days on which there was at least .01 inch of precipitation. According to data
from the National Weather Service, and shown on Table 3, the average number of
wet-pavement days per year in the before period was 171. The number of
wet-pavement days in the after period was 220. This is an increase of 28.6
percent. When this is applied to the overall change in wet-pavement crashes,
a clearer picture of the actual effectiveness of the skid-proofing

countermeasures can be obtained.

Had there been no skid proofing countermeasures applied at these 38 Tocations,
one would expect the number of wet-pavement crashes to change by the same
percentage as wet pavement days -~ in this case an increase of 28.6 percent.
However, Table 3 shows that by applying skid-proofing countermeasures,
wet-pavement crashes were reduced by 49.1 percent overall, for a net reduction
of 77.7 percent (49.1 + 28.6). The most effective countermeasure, Mix D and
PCC Pavement, was used on three projects and showed a net reduction of 105.9
percent, Mix E, which was used on 14 projects, had a net reduction of 92.0
percent, Mix D, which was used on 13 projects, reduced wet-pavement crashes
by 78.6 percent. PCC Pavement, used as a countermeasure in only one project,
was not included +in this comparison, since the occurrence of crashes was

relatively rare.
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Type of Roadway

As shown on Tables 4 and 5, 25 (66 percent) of the 38 "2 and 2" projects were
on urban roadways and 13 (34 percent) were on rural roadways. Of the 25 urban
projects, 19 were on 4-lane roads, and six were on 2-lane roads. Total
crashes on urban roads decreased from 1,885 to 1,467 (22.2 percent) and
wet-pavement crashes decreased from 580 to 272 (53.1 percent). On rural
roadways, 11 of 13 were on 2-lane roads. The remaining two projects were on
4-1ane roadways. Total crashes for all 13 locations increased from 231 to 241

{4.3 percent) and wet-pavement crashes increased from 39 to 43 (10.3 percent).

Average Daily Traffic

Each of the 38 "2 and 2" projects was placed into one of four categories:
according to the average daily traffic (ADT} of that project. Each category
covers a range of ADT. The ADT ranges were 0-10,000; 10,0071-20,000;
20,001-40,000; and over 40,000. Of the 38 projects, 14 were in the ADT range
of 0-10,000; 10 in 10,001-20,000; 11 in 20,001-40,000; and three projects in
the over 40,000 range (Table 6)

In the 0-10,000 range, total crashes declined from an average of 6.6 to 4.9
crashes per project (25.8 percent). Wet-pavement crashes went down from an

average of 1.0 to 0.9 (10.0 percent).

In the 10,001-20,000 range, total crashes per project decreased from an

average of 53.1 to 36.0 (32.2 percent), and wet-pavement crashes decreased
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from an average of 17.4 to 6.7 (61.5 percent)., In the 20,001-40,000 range,
total crashes decreased from an average of 106.5 to 99.7 (6.4 percent), and
wet-pavement crashes declined from an average of 26.8 to 18.3 (31.7 percent).
In the over 40,000 range, total crashes decreased from an average of 106.6 to
60.7 (43.1 percent) and wet-pavement crashes decreased from an average of 45.3

to 11.7 (74.2 percent).

Benefit/Cost

Tables 7 and 8 show Benefit/Cost data for the 38 "2 and 2" projects. Table 7
shows the total number of property damage crashes as well as the number of
people killed and injured in all crashes at each of the 38 Tocations. Table 8
shows similar data as Table 7, but Table 8 deals only with wet-pavement -
crashes. Mix E, which was used on 14 projects, showed a Benefit/Cost ratio of
11.60 per crash reduced per service life of the countermeasure. Mix D & PCC
Pavement, used on three projects, showed a ratio of 1.16, and Mix D, used on
13 projects, showed a ratio of 0.66. For wet-pavement crashes, Mix E showed a
ratio of 10.90, Mix D & PCC Pavement showed a ratio of 0.94, and Mix D showed
a ratio of 0.04.

2 and 1 Preliminary Projects

There were a total of 61 "2 and 1" projects eligible for this report. A brief
preliminary evaluation has been done on these 61 projects in preparation for a
more detajled final evaluation which will be conducted in next year's report.

There were a total of five countermeasures which were used at the 61 "2 and 1"

locations. They are Mix D, Mix D & E, Mix E, PCC Pavement, and Mix C & E.
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The crash data are presented as a one-year average in order to allow an equal
comparison between the "before" and "after" periods. Table 9 shows the total
crash data for the "2 and 1" projects. 1In the before period there was a one-
year average of 1,721.5 total crashes at the 61 Tocations. Total crashes were
reduced in the after period to 1,328.0., This is a reduction of 23 percent.
Crashes involving injuries or fatalities were reduced from 539.5 (536.0
personal injury and 3.5 fatal) crashes to 388.0 (383.0 personal injury and 5.0
fatal) crashes for a reduction of 28 percent. Table 10 shows similar
wet-pavement crash history for the same 61 locations. As in the case with the
"2 and 2" projects, wet pavement crashes were reduced substantially 1in

relation to total accidents.

In the before period there was a one-year average of 377.5 total wet-pavement
crashes, and in the after period there were 213.0. This is a reduction of 44
percent. Crashes involving injuries or fatalities were reduced from 130.5
(130.0 personal injury and 0.5 fatal) crashes to 63.0 {(62.0 personal injury
and 1.0 fatal) crashes. This is a reduction of 52 percent. The
countermeasure which appears to be the most successful overall in reducing
wet-pavement crashes is Mix E, which was used on 17 projects and reduced total
wet-pavement crashes by 52 percent and crashes involving injuries or

fatalities by 58 percent.

When these figures are compared to the wet-weather data on Table 17, it
appears that each countermeasure, with the exception of PCC Pavement, has been
extremely successful in reducing wet-pavement crashes. Mix E had the greatest

net reduction of 70.5 percent,
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Conclusion

Upon examination of the results it appears that the skid-proofing
countermeasures used were effective in reducing the occurrence of wet-pavement
crashes. Even when compared to the change in the number of wet-weather days,
wet-pavement crashes decreased at a higher rate. Of the countermeasures used
on "2 and 2" projects, PCC Pavement was the most effective at reducing
wet-pavement crashes. However, PCC Pavement was used on only one project and
it is difficult to gain a true representation of its effectiveness with so
little data available. Mix E, which had a net reduction of 92.0 percent, was
used on 14 projects and shows a better example of the effectiveness of the
countermeasure, Mix D & PCC Pavement was used on three projects and also
showed a very high net reduction of 105.9 percent. 1In the case of the "2 and
1" projects, the countermeasure which showed the highest percent reduction was

Mix E.




TOTAL CRASHES BY COUNTERMEASURE TYPE

TABLE 1

FOR TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER-

NUMBER

NUMBER QF CRASHES TWOQ NUMBER OF CRASHES ONE PERCENT AVERAGE COST
MEASURE OF TOTAL YEARS BEFORE IMPROVEMENT YEAR AFTER IMPROVEMENT REDUCTION PER CRASHES
TYPE PROJECTS COST TA PD Pl FA TA BED Pl FA TA Pl+FA REDUCED
MIX D i3 511,770,288 152 94 55 3 83 56 26 1 45 53 568,234
MXD&E [} $11,390,956 515 319 180 7 736 511 217 B|| —43 —15 $20617
MIX D & 3 $9,191,190 342 243 98 1 158 111 45 1 54 53 $19,961
PCC. PVT
MIX E 14 $1,385,504 853 677 316 o 606 3838 215 a ag 31 81,432
PCC. PVT 1 $13,964 7 5] 1 0 3 1 2 o &7 —-100 $1,396
GRINDING 1 $226,767 107 69 38 o 122 84 a7 1| —t4 0 $6,047
TOTAL a8 $33978,740( 2116 1408 607 11 1708 1154 543 14 19 21 $33,312




TABLE 2

FOR TWO YEARS BEFORE AND TWO YEARS AFTER

TOTAL WET—PAVEMENT CRASHES BY COUNTERMEASURE TYPE

COUNTER- | NUMEBER NUMBER OF CRASHES TWO NUMBER OF CRASHES ONE PERCENT AVERAGE COST
MEASURE oF TOTAL YEARS BEFORE IMPADVEMENT YEAR AFTER IMPROVEMENT REDUCTION PER ACCIDENT
TYFE PACJECTS COS8T TA PO P FA TA PR Pl FA TA PI+FA REDUCED

MIX D 13 511,770,288 32 23 g o] 16 12 4 S0 56 3204 257
MIXD&E -] 411,390,956 71 41 30 0 114 75 a9 —61 —30 $105,962
MIXD & k<] $9,191,120 150 el:] 51 1 34 26 7 77 85 591,604
PCC, PVT
MIX E 14 91,385,594 347 230 117 o 127 81 45 63 61 $2,510
PCC. PVT 1 $13,964 1 1 1} 8] o 1] o] 100 100 6,586
GRINDING 1 226,767 18 11 7 D 24 14 @ -33 -43 $15,117
TOTAL a8 $33,978,749 619 404 214 1 315 208 105 a9 &0 544,700




TABLE 3

CHANGE IN WET—PAVEMENT CRASHES COMPARED
TO CHANGE IN WET-WEATHER DAYS *
TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER- | NUMBER NUMBER OF WET— NUMBER OF WET— OVERALL / NET
MEASURE OF PAVEMENT CRASHES | PAVEMENT CRASHES | REDUCTION IN WET—
TYPE PROJECTS | BEFORE IMPROVEMENT | AFTER IMPROVEMENT |  PAVEMENT CRASHES
MIX D 13 32 16 50.0% /  78.6%
MIXD & E 6 71 114 —60.6% | —32.0%
MIXD & 3 150 34 77.3% | 105.9%
PCC. PVT.
MIX E 14 847 127 63.4% | 92.0%
PCC. PVT. 1 1 0 100.0% / 128.6%
GRINDING 1 18 24 -333% | —47%
TOTAL a8 619 315 494% [ T7.7%
AVERAGE NUMBEROF | AVERAGE NUMBEROF | PERCENT REDUGTION
ANNUAL AVERAGE WET—WEATHERDAYS | WET-WEATHER DAYS IN WET—WEATHER

NUMBER OF BEFORE IMPROVEMENT | AFTER IMPROVEMENT DAYS

WET~-WEATHER
DAYS

17 220 —28.6

* ANY DAY IN WHICH THERE WAS AT LEAST 0.01 INCH OF PRECIPITATION




TABLE 4

TOTAL CRASHES BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

URBAN
ALL CRASHES WET-PAVEMENT CRASHES
NUMBER OF NUMBER CF TWO YEARS TWO YEARS TWO YEARS TWO YEARS
LANES PROJECTS BEFORE AFTER BEFCRE AFTER
2 8 195 132 63 40
4 19 1690 1335 817 232
TOTAL 25 1885 1467 580 272




TABLE &

TOTAL CRASHES BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

RURAL
ALL CRASHES WET—-PAVEMENT CRASHES
NUMBER OF NUMBER OF TWO YEARS TWO YEARS TWO YEARS TWO YEARS
LANES PROJECTS BEFORE AFTER BEFORE AFTER
2 1 115 112 20 19
4 2 1186 129 19 24
TOTAL 13 231 241 39 43




TABLE 6

AVERAGE CRASHES PER PROJECT BY ADT RANGE
TWO YEARS BEFORE AND TWO YEARS AFTER

ALL CRASHES WET—PAVEMENT CRASHES
ADT NUMBER OF 2YEARS 2 YEARS 2 YEARS 2 YEARS
PROJECTS BEFORE _ AFTER BEFORE AFTER
0-10,000 14 6.6 49 1.0 0.9
10,001-20,000 10 53.1 36.0 17.4 6.7
20,001—40,000 11 106.5 99.7 26.8 18.3
OVER 40,000 3 106.6 60.7 45.3 1.7
TOTAL 38




TABLE 7

BENEFIT/COST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER

ALL CRASHES
COUNTERMEASURE NUMBER BEFORE F/ | BEFOREPIf | BEFORE PD/ BENEFIT / SERVICE LIFE
TYPE OF PROJECTS AFTER F AFTER PI AFTER PD COST (YEARS)
MIXD 13 3/ 2 87/ 40 94/ 56 0.66 5
MIXD & E B 9/ 8 312/ 358 e/ 5N -0.57 5
MIXD & 3 1/ 1 148/ T 243/ 1M 1.16 5.
PCC PVT.
MIXE 14 o/ 3 513/ 348 677/ 388 11.60 5
PCC PVT. 1 of 0 2/ 2 6/ 1 7.52 5
GRINDING 1 07 2 55/ 78 69 f 84 —31.53 5
TOTAL 38 18/ 16 1118/ 897 | 1408/ 1151 .62 5
LEGEND: F = NUMBER OF PERSONS KILLED

Pl = NUMBER CF PERSONS INJURED
PD = NUMBER OF PROPERTY DAMAGE CRASHES

Note:The Benefit/Cost ratio is the monetary accident savings realized through a reduction in the number of crashes
at a location divided by the improvement costs as applied over the service life of the improvement.
Using this method, costs and benefits may be expressed as either an equivalent annual or present worth value
of the project. Any project with a benefit—to—cost (B/C) ratio greater than 1.0 is considered economically successful
and the project with the highest ratio Is considered most desirable. The BfC technigue is probably the most commonly
used of the economic analysis technigues.




TABLE 8

BENEFIT/COST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER

WET-PAVEMENT CRASHES

COUNTERMEASURE NUMBER BEFORE F/ | BEFORE PIf | BEFOREPD; | BENEFIT/ | SERVICELIFE
TYPE OF PROJECTS | AFTERF AFTERPI | AFTERPD cosT (YEARS)
MIX D 13 0/ 0 o/ 7 | 23/ 12 0.04 5

MIXD & E 8 0/ 0 50/ 56 | 41/ 75 ~0.12 5
MIX D & 3 1/ 1 79/ 9 | 98/ 26 0.94 5
PCC PVT.

MIX E 14 0/ o 196/ 78 | 230/ 8 10,90 5
PCC PVT. 1 o/ 0 o/ o 1/ o 1.50 5
GRINDING 1 0/ 2 10/ 17 | 11/ 14 -23.26 5

TOTAL 38 1/ 3 344{ 167 | 404/ 208 0.52 5
LEGEND:  F = NUMBER OF PERSONS KILLED

Pl = NUMBER OF PERSONS INJURED
PD = NUMBER OF PROPERTY DAMAGE CRASHES

Note:The Benefit/Cost ratio is the monetary accident savings realized through a reduction in the number of crashes

at a location divided by the improvement costs as applied over the service life of the improvement.

Using this method, costs and benefits may be expressed as either an equivalent annual or present worth value
of the project. Any project with a benefit—to—cost (B/C) ratio greater than 1.0 is considered econemically successiul

and the project with the highest ratio Is considered most desirable. The B/C technique Is probabily the most commonly
used of the economic analysis techniques.




TOTAL CRASHES BY COUNTERMEASURE TYPE

TABLE 9

FOR TWO YEARS BEFORE AND ONE YEAR AFTER

(ONE YEAR AVERAGE)

COUNTER— | NUMBER NUMBER OF CRASHES NUMBER OF CRASHES PERCENT AVERAGE COST
MEASURE OF TOTAL IN THE BEFORE PERIOD IN THE AFTER PERICD REDUCTION PER ACCIDENT
TYPE PACJECTS COsT TA PD Pl FA TA FD P FA TA PI+FA REDLICED
MIXC&E ] $257,972( 106.5 74.5 31.0 1.0 82,0 61.0 21.0 .0 23 24 $2,105.89

MIX D 38 $26,597,236|| 860.0| 585.0 252.0 2.0| 679.0| 489.0 178.0 20 R2 ar $27,593.03
MIXD&E 3 $1,038,669| 234,0| 156.0 765 1.5( 222.0( 147.0 74.0 1.0 5 4 $17,310.98
MIXE 17 $8,485,040( 615.0| 4380 177.0 0.0 424.0| 2540 128.0 2.0 a1 27 $8,884.86
PCGC PVT. 1 $6680,429 a5 3.0 0.5 0.0 3.0 c.0 3.0 0.0 14 —500 $272,171,60
TOTAL 61 $36,090,336| 1721.5] 1182.0 536.0 3.5|1328.0 | 940.0 3830 5.0 23 28 $18,805.25




TABLE 10

FOR TWO YEARS BEFORE AND ONE YEAR AFTER

TOTAL WET—PAVEMENT CRASHES BY COUNTERMEASURE TYPE

{ONE YEAR AVERAGE)

COUNTER- | NUMBER NUMBER OF CRASHES NUMBER OF CRASHES PERCENT AVERAGE COST
MEASURE CF TOTAL IN THE BEF ORE PERIOD IN THE AFTER PER{OD REDUCTION PER ACCIDENT
TYPE PROJECTS COST TA PD Pl FA TA PD Pl FA TA PI+FA REDUCED
MXC&E 2 $257,072 18.0 12.5 5.5 0.0 10.0 9.0 1.0 0.0 44 82 §65,449.30

M e 38 $26,537,235)| 173.5| 114a0 60.5 0.0|| 106.0 76.0 20.0 1.0 39 S0 $78,628.85
MIXD&E 3 $1,038,659 58.5 34.0 24,0 0.5 36.0 23.0 13.0 0.0 38 47 $0,230.52

MIX E 17 $8,485,040| 144.5 99.0 45.5 0.0 70.0 51.0 19.0 0.0 62 58 $22,778.63
PCC PVT, 1 $680,429 1.0 1.0 0.0 0.0 1.0 0.0 1.0 0.0 o} [} NA

TOTAL 61 $36,999,336| 377.5| 247.0 130.0 0.5| 213.07 1500 62.0 1.0 44 52 $44,984,00




CHANGE IN WET—PAVEMENT CRASHES COMPARED

TABLE 11

TO CHANGE IN WET—WEATHER DAYS *
TWO YEARS BEFORE AND ONE YEAR AFTER
{ONE YEAR AVERAGE)

COUNTER- | NUMBER NUMBER OF WET— NUMBER OF WET — OVERALL / NET
MEASURE OF PAVEMENT CRASHES PAVEMENT CRASHES REDUCTION IN WET -
TYPE PROJECTS | BEFORE IMPROVEMENT | AFTER IMPROVEMENT PAVEMENT CRASHES
MIXC & E 2 18.0 10.0 444% | 63.3%
MIX D 38 173.5 106.0 38.9% / 57.8%
MIXD & E 3 58.5 36.0 38.5% / 57.4%
MIX E 17 144.5 70.0 51.6% / 70.5%
PCGC PVT. 1 1.0 1.0 0.0% / 18.9%
TOTAL 61 377.5 213.0 436% | 62.5%
AVERAGE NUMBEROF | AVERAGE NUMBEROF | PERCENT REDUCTION
ANNUAL AVERAGE WET-WEATHER DAYS | WET-WEATHER DAYS IN WET—WEATHER
NUMBER OF BEFORE IMPROVEMENT | AFTER IMPROVEMENT DAYS
WET—-WEATHER
DAYS 196 233 —18.9%

* ANY DAY IN WHICH THERE WAS AT LEAST 0.01 INCH OF PRECIPITATION




TRA-16 PRDJECTS

Contract
Rumber

84056
oo72

B4065
007s

County

Franklin

Hayne

Lake

Effingham

DuPage

Jeffersen

Melean

Henry

Clay

Effingham

Winnebage

Randolph

Caok

Winnebago

Oile

Rock Island

Praject
Limits

Resurface Il 14 between Christopher and West City

2.47 miles of resurfacing on Main §t. between Airport Rd.
and E. Pth St. and on Delaware Blvd. between W. 7th St, and
E. 7th St. in Fairfield

Resurfacing on US 45 at the intersection with Inverrary Ln. at
the southwest edge of Riverwoods

3.97 miles of resurfacing on El 33 from 0.7 to 4.7 miles
east of Effingham

Reconstructien, resurfacing and traffic signals at the interse
tion of Il 64 and Prince Crossing Rd. at the northeast edge of
West Chicage

Relocate I1 148 and improve Veteran's Memerial Dr. from
Triangle St. to the intersection of Tl 37 in Mt. Vernon

Resurfacing on Bus loop I-55 between [-74 &nd I-55 in
Bloomington and Mormal

Remove and replace existing RC boxX culvert carrying US 6
over a drainage ditch 0.9 miles West of Orion Rd. north of
Coal City

gituminous concrete pavement and & double 10'x10° RC box culve
on US 50 from approximately 1.2 miles west of Xenia, east to
north of Xenia

Resurfacing on 11 33 5.5 miles east of Effingham to the Effing
ham Jasper County line

1.26 miles of resurfacing and 2, 3-span PPC I-beam bridges
on Il 251, over Kilbuck Cr. and resurface the intersection
of Baxter Rd. and Beltline Rd. 2 miles south of Rockford

Reconstruction of the intersection of Il 4 (Jacksen St.)
and §t. Louis §t. in Sparta

Remave and replace the existing concrete deck on 2 structures
koth over FAI 94 (Michigan City Rd.}

Remove existing structure and replace with RC box culvert carr
ing Il 2 over drainege ditches .% and .7 mile respectively
north of Latham Rd-

Completion
Date
12/04/%0
08/ 14490
08/20/89
10/29/90

c~ 11/22/89
11/24/90
08/24/%0
11/07/90

rt 12/07/90

- 11/09/89
09/29/90
10716730

11/17/90

y= 09/02/89

Reconstrustion of the intersection of Il 2 and Il 72, and bridge 06/19/90

carrying [L 2 over Mill Creek all northeast of Byron

Remove and replace existing structure with concrete 1-beam
bridge carrying Hillsdale Rd. over Canoe Creek 3 miles west of
liilisdale

09/23/89

27,500

4,600

23,725

8,000

20,000

3,800

2,100

4,000

3,700

5,200

81,650

5,300

6,525

850

Counter=
Measure

mao




TRA-16 PROJECTS

Coptract  County Project Cempletion ADT Caunter- Na.
Number Limits Date Heasure of
. Lanes

42818 Xankakee Rehabilitate 3 sets of twin bridges all on [-57, over Saldier 12710790 1a,iJun “J:-J -------- ;0"-
[alo]:%:] Creek, Grinnell Rd. and over Conrail RR horth of 1l 17 at the

east edge of XKankakee
84083 Ogle Remove structure and replace with a PPC I-baam bridge 03/25/50 2,800 D 2
0114 carrying I1 72 over Kilbuck Creek
B4OTA ‘Whiteside Remove structure and replace with a 3-span W-heam bridge carry- 10/26/90 7,400 D 2
0118 ing US 30 over Hennepin Feeder Canal
84039 Bureau Remove and replace the existing concrete deck on the bridge car- 05/06/90 4,200 ] z
0165 Putnam rying il 89 over the Illinois River
84104 Whiteside Remove and replace concrete deck on the structure carrying Us 30 10/12/90 5,100 D 2
0166 over the CNW RR and resurface approaches 3 miles nmorthwest of

Morrison
84221 Whiteside Remove and replace existing structure carrying Garden Plain 10706/%90 900 D 2
0094 Rd. over Cattail Creek 5 miles west of Morrison i
94094 Lawrence Resurfacing, shoulders and patching aon US 50 from 3 miles east 11/1&/90 4,700 ) 4
0014 of Lawrenceville to the Indiana state line
84154 Rock Island Widening and resurfacing on Hillsdale Rd, between 256th St. and 11/30/50 850 b 2
0028 Moline Rd. all west of Hillsdale
84234 Dgle Remove and replace existing structure carrying Us 52 over 10/06/%0 200 D 2
0o Buffalo Creesk 1 mile rorthwest of Polo
80437 Lake .38 miles of resurfacing and traffic signal modernization on 10/06/90 12,000 ] &
0075 I1 173 (Sheridan Rd.) from 7th St. to 9th St. in Winthrop

Harbur
86160 Marshall Box culvert on Il 17 at Judd €reek &4 miles west of US 59 12/03/%90 1,200 D 2
o114 south of Wenona
80292 Cock Widening of 3 structures on I-94: over Michigan Central 10431790 75,000 D [}
0231 RR, over BROLT RR, and over Dolton Ave. in Dolton and

Calumet City
88014 Knox Remove and replace structure carrying 1L 17 over Fitch Creek 2  11/13/89 650 D 2
0110 miles west of Lafayette
84034 JoDpviess Widen, resurface, PCC pavement and bridge deck repairs on US 20 11/25/8% 3,800 D 2
bos2 from Apple River to 1.75 miles northwest of Il 84, north of

Hanover
84046 Carrell Remove and replace 2 bridges carrying Il 78 over $and Creek and 11/18/89 1,675 iy 2
0049 resurfacing on Rel. Argo Fay Rd. all at the Il 78, Argo Fay Rd.

intersection § of Mt, Carroll
44279 HNacen Resurface and widen the bridge earrying Il 105 over Spring 11724790 12,600 [v] 2
Q092 creek and traffic signais on 1l 48 from US 51 to IL 105 then

east an 1l 105 to Bus US 51




TRA-16 PROJECTS

Contract  County Project Completion ADT Counter- Ne.
Number Limits Date Measure of

k - - e Lanes
84049 Carroll Remove structure and replace with PPC I-beam bridge carrying 1{ 09/23/8% 3,500 -;""T“-é—"
a021 73 over Straddle Creek
84052 Rock Island Resurfacing on Port Byron-Hillsdale Rd. extending east from (L 11/11/89 1,225 D 2
Q063 84, also relocate the intersection of Il B4 and Port Byron-

Hillsdale Rd. at Port Byron
84050 Bureau Remove truss span and replace with CSP pipe culverts carrying 10/15/89 1,50!]' bl 2
0089 US 6-34 over the Hennepin Canal and Towpath snd resurfacing 1.2 )

miles west of Waynet
84054  Winnebago 1.82 miles of PCC pevement and 2 double box culverts on Bus US  10/17/90 11,900 h} 4
0109 Boone 20, between the Northeast Tollway and Olsen Rd, east of Rockford
85163 McLean 1.78 miles of resurfacing on southbound US S1 (Center St.) 12/05/%90 17,400 D 2
0134 from Hovey St. south to Oakland Ave. in Bloomingten,

Normal
84175 Whiteside Remove and replace existing structure end resurface approsches  12/15/90 4,000 1] 2
a043 . carrying US 30 over the CENW RR west of Sterling
84235 Dekalb Remove and replace existing structure carrying I! 72 over a 11710790 950 D 2
0033 drainage ditch and resurface approaches 3 miles west of

Kirkland
428650 Stephenson  Resurfacing on Il 26 over Yellow Creek (remove existing strue-  06/24/89 6,600 D 2
0074 ture)
42875 Carroll Resurfacing on I\ 8 between Pike Rd. and 1L &4 in Savanna 11/11/89 10,500 D 2
0082
84197 Boone Remave and replace bridge carrying 1L 75 over Beaver Creek 1.5  12/08/90 2,600 D 2
o023 miles southwest of Poplar Grove .
B41%3 Carrnoil Remove and replace bridge carrying Il 78 over a tributary of 07/12/%0 TCO i} 2
oz the East Fork of Plum Creek 4 miles north of Mt. Carroll
84172 Whiteside  Remove and replace bridge carrying US 30 over the Rack River 12/15/90 4,500 D 2
o032 2 miles west of Rock Falls
80501 Will Widen existing bridge carrying US 6 over the I&M canal, and re- 10/31/90 £0,800 [ 4
0088 surfacing on Us & and Branden Or. near the east Limits of Rock-

dale '
86112 Marshall Remove and replace the bridge carrying Il 17 over the Iliineis  12/22/90 5,900 D 2
0104 River at Lacon
86119  Grundy .64 miles resurfacing on Il 113 from Mary Ave. to Linceln 05/18/90 8,400 ] 2
Q0010 St. in Coal City
96194 St.Clair 0.33 miles of resurfacing on US 50 at the intersection wWith 12/07/90 13,000 D 2

0033 shiloh Rd. in ©'Falleon




TRA-16 PROJECTS

Contract Ceounty P!:njer:t Completion ADT Counter- Ho.
Number Limits Date Measure of
Lanes
84178 ogle RC box culvert and resurface the approaches carrying 1L 72 0gs21/90 1,700 D 2
[il1]: 14 over a drainage ditch 250 ft, west of the Mt. Vernon R4.

intersection north of Forreston

96190 Randoiph 1.02 miles of resurfacing on Il 3 from 0.15 miles south of 08705 /90 8,600 i] 2
046 Kaskaskia Dr. to Market §t. in Red Bud
86121 Irogquois 4.04 miles of resurfacing on 1-57 from 1 mile north of 08/31/90 13,300 D &
0178 Gilman, south to near Onarga
84173 Winnebage 1.30 miles of resurfacing and traffic signal modernization 11710490 6,500 b 2
0180 on eastbound Bus US 20 from West State $t. to East State

St. in Rockfard
84176 Bureau Remove and replace structure carrying 1l $2 over Bureau - 01426790 800 D 2
nia2 treck and resurface approaches 1.6 miles west of US 34 .

north of Lamoille
40973  MeDonough Resurfacing, construct two new bridges, and widen one bridge t1/20/89 5,300 D &
0274 all on US 47 between Good Hope and Macomb E
80018 Lake PCC pavement and bridge deck repairs to the structure carrying 07/10/89 14,650 D 4
0176 11 &0 over the Tri-State Tollway in Mettawa . E
80016 Lake Resurfacing and replace structure (over Des Plaines River) eon 11 05720789 23,250 o 4
00%0 60 between Il 21 and Tri-State Tollway in Mettawa E
44064  Kendall Resurfacing on US 34 between Little Rock Rd. and Rock River in  O7/09/89 10,000 |1} 2
0023 Plano E
96156 St. clair Resurfacing on Il 158/177 from just east of Greenmount Com. Rd. 11/24/90 6,700 0 4
0033 in Belleville east to west of 1l 4 in Mascoutah E
80209 Will Resurfaeing, cold milling and patching on southbound [-55 frem  10/30/89 28,000 b 4
6212 1L 124 south to south of Braidwood E

96169 St. Clair Resurfacing ard traffic signals on 1l 161 between $herman St. 10/27/90 22,700

] 4
noz7 and Green Mount Rd. in and east of Belleville E
96131 st. Clair Bituminous concrete resurfacing on [-70 between the BRO RR and  11/29/%0 38,900 b 6
02356 Madison Canteen Creek north and east of East §t. Louis E
88022 Peoria Resurfacing on Il 88 between Northmeor Rd. and Prespect Rd. in 0.7/27/89 30,200 D &
o095 Pearia £
80000 Cook Resurfacing on Kedzie Ave. between 103rd St. and 87th St. in 07/01/89 22,000 D &
0158 Evergreen Park PCC PVT
44073 Rock Island Roaduay reconstruction and modernize traffic signals on IL S 12712789 17,200 D &
[sliyg) , (Blackhawk Rd.)} from west of 3B8th St. in Rock Island east to 3rd PCC PVT

St.in Moline COMBIMED WITH 44056




TRA-16 PROJECTS

Contract  County Pr_-oj:ect Completian ADT Counter- Ho.
Humber Limits bate Heasure of
________________________ e e e Lanes
44056 Rock Island Resurfecing on Il 5 (John Deere Rd.}, 7th §t. and relocated 11/11/89 wam [—;“ ----------
0036 8lackhawk Rd, and traffic signals at ¥Vth and John Deere Rd. ali ' PCC PVT
in Moline COMBINED WITH 44073
80117 Cook Reconstruet the intersection, remove the median and install 07/1%9/89 57,500 E &
001 traffic signals at IL 43 and IL &8 in Northbreok .
80961 Cook Resurfacing on Des Plaines Ave. between Yuba and Harvard St. in 05/06/89 16,300 E 4
0006 Forest Park ' !
80189 Leke Channelize, resurface and install traffic signals at the inter- 08/19/8% 23,400 E &
0020 sectien of 1l 131 and Brockside Ave. in Waukegan ) :
80190 Lake Resurface the intersection of US 45 and Il 120 east of Grayslake 07/05/89 27,200 E 2
o9 :
80198 Cook Resurface the intersection of Il B3 ard Ridgeland Ave in Palas  07/05/89 31,500 E 2
[V Heights '
80264 Cook Resurface the intersection of US 12/45% and Touhy Ave in Des o7/10/89 45000 E 4
ooos5 Plaines '
BO270 Caok . Resurfacing on ail four legs of US 45 (P6th Ave) at the inter- 06/20/89 36,150 E 4
0009 section of 95th St just west of Hickory Hills
80281 Mill Reconstruction of the intersection of US & and Briggs Rd. in 11/04/89 4,950 E 2
0047 Joliet '
84088 Winnebego Reconstruct the intersection of US 20 and Old Mill Rd at the 11/11/89 17,025 E 4
0042 north edge of Cherry Valley
96090 St. Clair Left turn lanes at the intersection of 11 158 and 59th St south- D9/RR/BY 4,800 E 2
0036 west of Belleville '
B0175 DuPage thannelize and resurface the intersection of Irving Park Rd. 1i/28/50 34,950 E 2
0284 and Roselle Rd. in Roselle
BRORY Peoria Reconstruct, resurface and modernize traffic signals at the 12/11/90 35,000 E 4
0307 intersections on 1l 88 at Lake Ave. and McClure Ave. in Peoria .
80288 Cook Remove and replace bridge superstructure, resurface at the I-94 11/17/90 100,800 E 6
o001 (Calumet Expressway} and Sibley Blvd. interchange ip Dolton
80188 DuPage Resurfacing on [l 59 north and south of the intersection of L&/ 34 /B9 19,050 £ 4
0014 Batavia Rd. in Warrenwille
50090 Champaign fesurfacing on US 45/150 betuween Gregory Ave. ard Broadway §t.  10/16/89 21,000 E &

0003 in Urbana




TRA-156 PROJECTS

Contract
Humber

Project ' Completion
Limits Date

Resurfacing and C&G at the intersection of 11 2 and M Ave. 12/03/%90
in Sterling
Resurfacing and detector loop replacement on [L 111 at Washing- 05/24/90
ton Ave. in Alton and aleng 11 3 at Levis Ln. northwest of Alton
Reconstruction of the intersection of US 12 at IL 83 and Kens-  08703/89
ington Rd. with resurfacing and traffic signals in Mt. Prospect
patching and joint repair on IL 92 (17th St.}, from west of 12th 05/27/8%
St., east to 19th St., in east Moline
1.08 miles of resurfacing ardd PCC pavement on Il 83 frem 2nd St. 14/03/50
south to 16th St. in Rock Falls
0.34 miles of resurfacing on 1l 171 at the intersection with G7/02/90
Bell Rd. east Lemont
Reconstruction of the intersection of Il 25 and Army Trail Rd.  09/29/90
Traffic signals, replace existing structure, and resurface 12710790
the approaches on the bridge carrying IL 31/120 over Boone
Creek in McHenry
Reconstruct northern ramps, frontage road, and new bridge 12/15/90
deck on scuthbound lanes, and resurfase northbound lanes on
1-70 bridge over 11 32/33
.19 miles resurfacing on Il 31 at the intersection of Kimball 99717720
St.-lLawrence Ave. in Elgin and .29 miles resurfacing on Il 56
at Il 59 in MWarrenville
.37 miles of resurfacing on Il 43 at the intersections of 08s27/90
Deerfield Rd. and Lake-Cook Rd. 1n Deerfield
.23 miles of resurfacing, median removal and traffic signal 08/12/50
moedernization on Court St. from Audubon St. to Cottage Grove
Ave. in Pekin
2.9% miles of resurfacing on US 51 (Broadway St.} from 11/03/%0
Ellis St. in Central City, south to the south city Limit
of Centralia
.26 miles of resurfacing at the intersection of U$ 52 and 10/25/%0
1L 7 in Joliet
.36 miles of resurfacing on Il 78 (Main St.) from the 11/03/90
BN RR south to Central Blvd. in Kewanee
.22 miles of resurfacing on Old US 50 at 5th St. in 12/01/%0

County

Whiteside

Hadison

Cook

Rock Island

Whiteside

Cock

Xane

McHenry

Effingham

Kane

DuPage

Lake

Cook

Tazewell

Marion

Will

Benry

st.Clair

0'Fallen

ADT Counter- No.
Measure af

Lanes

T e 3
19,800 E 4
45,260 E 4
16,500 E 4
8,000 E ) &4
18,550 E 2
7,500 E 2
14,200 E 4
33,000 E 4
17,000 E [3
61,650 E 4
25,000 E &
B, 100 E 2
54,800 E 4
10,000 E 2
16,000 E 2




TRA-16 PROJELTS

Contract
Humber

County

Project Completion
Limits Date

ADT Counter-
Measure

No.
of
Lanes

F4026
0066

B41BS
0028

98012
0034

White

Winnebage

Hilliamson
Jackson

Installation of traffic signals at the intersection of Il 1/14  12/13/89
and Staley St. in Carmi

1.29 miles of pavement patching on Bus US 20 and Us 20 (Bypass) 07/09/%0
between Falconer Rd. and Weldon Rd. west of Rockford

patching on 1-57 frem the Franklin County Line south to Johnston 07/15/89
City interchange and on IL 13 (Walnut St.) from Wall St. east to
Lewis Ln. in Carbondaie

8,400 PCC PVT
5,006 PCC PVT.

16,200 GRINDING

2

4

&




APPENDIX A

llinois Department of Transportation
Departmental Policies

TRA-16"
December 01, 1988

SKID~ACCIDENT REDUCTION PROGRAM

T. . Policy

The Department shall establish a program designed to minimize
wet-pavement skidding accidents. This shall be accompiished
by ensuring that new roadway surfaces have adequate, durable
skid resistance properties, and by identifying and improving
sections of roadway with high or potentially high
skid-accident incidence.

2. Purpose

The purpose of this pelicy is to describe and outline the
procedures that will provide a cost-effective skid-accident
reduction program. This policy will apply to all federal and
state funded projects on the interstate, primary, federal-aid
secondary, and federal-aid urban systems, except maintenance
and intermittent resurfacing projects.

3. Guidelines for Implementation

a. Primary Activities

1) The first activity (3b) consists of incorporating
adequate, durable skid-resistant roadway surfaces
during construction and rehab111tat1on of highway
pavement segments.

2} The second activity (3c) involves identifying,
analyzing, and improving fwo categories of
wet-pavement accidents locations.

a) One category s high-accident Tocations
with overrepresented wet-pavement accidents
that are improved as part of the safety
improvement construction program.

b) The other category is wet-pavement accident
locations (cluster sites) within
rehabilitation/resurfacing projects
improved as part of the regular
construction program.




3)

The third activity {3d) concerns feedback from
field testing and analysis to evaluate the
effectiveness of previous skid-accident reduction
efforts.

Incorporation  of  Skid-Resistant  Surfaces During
Construction and Rehabilitation

1)

Portland Cement Concrete

Ca) Final finishing on highways with posted

speed Timits 1in excess of 40 mph shall be
obtajned by the wuse of a Tlongitudinal
artificial turf drag followed immediately
by a mechanically operated metal tine
transverse grooving device as specified for
Type A fipnal finish in the Standard
Specifications. :

b) Final finishing on highways with posted
speed limits not exceeding 40 mph may be
obtained by the use of a single
longitudinal artificial turf drag as
specified for Type B final finish in the
Standard Specifications or by a combination
of Tlongitudinal artificial turf drag and
transverse tining as specified for Type A
final finish.

Bituminous Concrete

New surface courses shall have, as a minimum,
friction qualities equivalent to or greater than
those provided by the following guidelines.

a) Mixture C should be used as the surface
course on roads and streets having a design
ADT of 2000 or Jess. .

b) Mixture 0 should be used as the surface
course on all two-lane roads and streets
having a design ADT greater than 2000, on
four-lane highways having a design ADT of
25,000 or less, and on six-lane (or

greater) highways having a design ADT of
60,000 or less. -

c) Mixture E should be used as the surface
course on four-lane highways having a
design ADT greater than 25,000 and on
six-lane (or greater) highways having a
design ADT greater than 60,000.

-2-




The Special Provision for Skid-Resistant
Bituminous Surface describes Mixtures C, D, and E.

Identifying, Analyzing, and Improving Wet-Pavement
Accident Locations

1)

2)

High Accident Wet-Pavement Locations

The procedures for identifying, analyzing,  and
improving high-accident Jlocations that have an

overrepresented rate of wet-pavement accidents

are included in the "IT11inois Safety Improvement
Processes"™ and Departmental Policy TRA-15 which
cover the Safety Improvement Construction Program.
Wet-Pavement Accident Locations (Cluster Sites)

a) Identification of Cluster Sites

When a route is selected for rehabititation/
resurfacing, the wet-pavement accident

records, furnished by the Division of-

Traffic Safety/local agency, shall be
analyzed for the entire project. The
identification of cluster sites shall be as
outlined in Secticn I of "A Procedure for
Identifying, Anaiyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects®, which
is  included in the "I1linois Safety
Improvement Processes."

b) Analysis of Cluster Sites

Each cluster site that is "identified must
be analyzed by District/local agency
personnel, The analysis shall comply with
Section II of "A Procedure for Identifying,
Analyzing, and Impraving Wet-Pavement
Accident Locations Within Rehabilitation/
Resurfacing Projects."

c) Corrective Treatment for Cluster Sites

After analyzing each cluster site, the
District/Tocal agency shall select  the
appropriate corrective treatment in
accordance with Section III of "A Procedure
for Identifying, Analyzing, and Improving
Wet-Pavement  Accident Locations Within
Rehabilitation/Resurfacing Projects.™

-3-




d) Documentation of Process

The identification, anaiysis, and
improvement of each cluster site must be
documented and become part of the Tlocation
study report for State projects and project
development report for  local  agency
projects.

Evaluating and Reporting on Effectiveness of the Program

1)

2)

3}

4}

5)

6)

The Bureau of Haterials and Physical Research
will continue to evaluate current pavement design
practices to ensure that skid resistance

properties are durabie and suitable for the needs
of traffic.

The Bureau of Materials and Physicai Research
will develop a friction-test data base for
retrieval and for subseguent data analysis.

The Bureau of Materials and Physical Research
will continue evaluation of experimental projects
which  provide a broad bedy of knowledge
concerning frictional characteristics applicable
to I11inois surfaces.

The Division of Traffic Safety, in cooperation
with the. Bureau of Traffic and the Districts,
will determine whether selected countermeasures
on rehabilitation/resurfacing projects have been
effective 1in reducing wet-pavement accidents.
The results of the evaluation will be furnished
to the Bureau of Materials and Physical Research
for inclusion in their annual report.

The Bureau of Materials and Physical Research, in
cooperation with the Bureaus of Traffic and Local
Roads and Streets and the Division of Traffic
Safety, will prepare an annual report summarizing
activities of I1linois' Skid Accident Reduction

Program on both the State and TJocal highway
systems.

The Bureau of Traffic will include din their
anpual "Evaluation and Report of the Highway
Safety Construction Program" data on wet-pavement

accident Tocations 1improved under the Safety
Improvement Program.




Responsibilities

a. The Directors of Highways and Traffic Safety are
responsible for assuring that their Divisions comply
with the procedures set forth in this Policy.

b. The Bureau of Traffic 1{is responsible for the
maintenance, updating and dissemination of this Policy.

Accessibility

Copies of this policy may be obtained from the Bureau of
Traffic, Room 104, Administration Buiiding.

CLOSING NOTICE

Supersedes: Departmental Policy, SKID ACCIDENT REDUCTION

PROGRAM, Effective March 15, 1984

Director of Highways 7 bate
AN 5 1//89
“Director of Traffic Safety Date




THE TLLINOIS SKID-ACCIDENT REDUCTION PROGRAM
(TRA-16)
CRASH ANALYSIS PORTION

Purpose and Scope

The purpose of this section is to assess the effectiveness of the various
countermeasures used, as part of the rehabilitation/resurfacing projects, to
reduce the number of wet-pavement crashes in I11inois. This assessment
includes 110 projects for which contracts were awarded between October 1988
and August 1991 and were completed prior to or during 1991 (Appendix A).
According to reports issued by the Bureau of Construction, 61 of the projects
included in this report had a completion date prior to 1991. Therefore, crash
data are available for each of these projects for two calendar years after
completion. The remaining 49 projects were completed in 1997 and crash data

are available for only one year after the completion of these projects.

Each of the 110 projects had at least one type of engineering countermeasure
applied in an attempt to reduce skidding-related crashes on wet pavement

surfaces. The projects were categorized according to the type of treatment
used, In all, there were eight treatment categories. They are shown in the

following table.

Treatment No. Of Treatment No., Of
Projects Projects
Mix C &D 1 Mix E 23
Mix C & E 2 Mix E & Cold Mitling 1
Mix D 71 Cold Milling 2
Mix D& E 8 PCC Pavement 2
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Back ground

On March 15, 1984, IDOT issued Department Policy TRA-16, Skid-Accident
Reduction Program (revised December 1, 1988 - Appendix A). The policy was in
direct response to the Federal Highway Administration's {FHWA) Technical
Advisory T5040,17. The Federal advisory outlined three basic activities
required for a Skid-Accident Reduction Program. The TRA-16 policy describes
and outiines the procedures to be followed in the implementation of a
cost-effective skid-accident reduction program. This policy applies to all
federal and state funded projects on the interstate, primary, federal-aid
secondary, and federal-aid urban systems, except maintenance and intermittent
resurfacing projects. TRA-16 includes the following guidelines for

implementation of the Skid-Accident Reduction Program.

1. The incorporation of adequate, durable skid resistant roadway surfaces

during construction and rehabilitation of highway pavement segments.

2. The identification, analysis, and subsequent improvement of two

categories of wet-pavement accident Tocations.

a) One category is high-accident locations with over-represented wet
pavement accidents that are improved as part of the Safety Improve-

ment Construction Program.

b) The other category is wet pavement accident locations (cluster
sites) within rehabilitation/resurfacing projects improved as part

of the regular construction programs.
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3. Field testing and accident analysis to evaluate the effectiveness of

previous skid-accident reduction efforts.

This section is a part of the third guideline. 1Its focus is primarily to
determine whether selected countermeasures or rehabilitation/resurfacing
projects have been effective in reducing wet-pavement crashes. Since its
inception in 1984, there have been approximately 530 contracts awarded under
the guidelines of the program. This analysis examines the projects that have
crash data available for at least one year after completion and have not been

previously reported.

Evaluation Approach

The Evaluation Design to be followed to determine the effectiveness of the
TRA-16 program makes use of crash data for the two calendar years before the
starting year of each project and compares that to crash data for one

calendar year after the completion year for projects completed in 1991. Data
for two calendar years before and after the completion year were used to
evaluate projects completed in 1990. Projects with one year of crash data
available after completion are referred to as "2 and 1" projects, and projects
with two years of crash data available after completion are referred to as

"2 and 2" projects. In the case of "2 and 1" projects, the crash data are
presented as a one-year average in order to reflect an equal comparison

between the "before" and "after" periods.
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The 110 projects were grouped for evaluation purposes in a number of

different ways. They were divided into categories according to the type of
countermeasure that was applied to each of them. The crash experience for
each project was analyzed using before and after crash data for total and
wet-pavement crashes. The change {increase or decrease) in the number of
wet-pavement crashes was then compared to the change in the number of days
that the pavement was actually wet. The projects were also evaluated
according to the number of lanes of roadway, whether the roadway was rural or
urban, and average daily traffic (ADT) range. Finally, a benefit/cost
analysis was done for each treatment used. For evaluation purposes, the major
focus will be on the 61 "2 and 2" projects. This is because actual crash data
are available for each of the two years before and two years after and there
is no need to present the data in the form of a yearly average, which is the

case with the "2 and 1" projects.

Resulis

On roadway segments included in the "2 and 2" analysis, there were 61 projects
completed at a total cost of $36,999,336. At these 61 locations there were
2,425 property damage, 1,100 personal injury, and six fatal crashes in the
before period. This is a total of 3,531 crashes. In the after period, at
these same locations, there were 1,843 property damage, 777 personal injury,
and seven fatal crashes, for a total of 2,627 crashes (Table 1). This equates
to reductions of 26 percent for total crashes and 29 percent for severe

(personal injury and fatal) crashes.
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The wet pavement crashes at these locations were reduced substantially more
than total crashes. They dropped from 515 property damage, 270 personal
injury, and one fatal crash during the before period to 323 property damage,
134 personal injury, and one fatal crash in the after period. This is a
decline from 786 crashes before the treatment application to 458 crashes after
the treatment for a reduction of 42 percent in total crashes and 50 percent in
severe crashes (Table 2). The countermeasure which was most successful in
decreasing wet-pavement crashes was PCC Pavement, which showed a 50 percent
reduction in crashes; however, it was used on only one project and the data
that is available is not enough to draw a clear conclusion on the actual
effectiveness of the countermeasure. Mix E, which was used on 17 projects,
reduced total crashes 48 percent and crash severity by 52 percent. At a total
cost of $8,485,040, the average cost per crash reduced is $24,243. Mix C & E
was used on two projects and reduced total crashes 42 percent and crash
severity 64 percent. With a total cost of $257,972, it showed an average cost
per crash reduced of $6,879. Mix D, used on 38 projects, reduced total

crashes and crash severity by 39 percent and 53 percent, respectively. Its
total cost of $26,537,236 equates to an average cost per crash reduced of
$79,216. Mix D & E, used on three projects, alsc showed a reduction in

crashes, 32 percent in total and 40 percent in severe crashes.

The reduction in wet-pavement crashes does appear to be remarkable, but one

last variable must be taken into consideration. That variable is the number
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of days on which the pavement was actually wet: more precisely, the number of
days on which there was at least .01 inch of precipitation. According to data
from‘the National Weather Service, and shown in Table 3, the average number of
wet-pavement days per year in the before period was 94. The number of
wet-pavement days in the after period was 120. This is an increase of 27.7
percent. When this is applied to the overall change in wet-pavement crashes,
a clearer picture of the actual effectiveness of the skid-proofing

countermeasures can be obtained,

Had there been no skid proofing countermeasures applied at these 61 locations,
one would expect the number of wet-pavement crashes to change by the same
percentage as wet pavement days -- in this case an increase of 27.7 percent.
However, Table 3 shows that by applying skid-proofing countermeasures,
wet-pavement crashes were reduced by 41.7 percent overall, for a net reduction
of 69.4 percent (41.7 + 27.7). The most effective countermeasure, PCC
Pavement, was used on one project and showed a net reduction of 77.7

percent. Mix E, which was used on 17 projects, had a net reduction of 76.1
percent., Mix C & E, which was used on two projects, reduced wet-pavement
crashes by 69.4 percent. Mix D & E, used on three projects, reduced wet
pavement crashes 60.2 percent. Mix D, which was used on 38 projects, reduced

wet pavement crashes 66.9 percent.
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Type of Roadway

As shown in Tables 4 and 5, 31 (51 percent) of the 61 "2 and 2" projects were
on urban roadways and 30 (49 percent) were on rural roadways. Of the 31 urban
projects, 14 were on 2-lane, one was on 3-lane, 13 were on 4~lane, and three
were on 6-lane roadways. Total crashes on urban roads decreased from 2,809 to
2,018 (28.2 percent) and wet-pavement crashes decreased from 644 to 348 (46.0
percent). On rural roadways, 22 of 30 were on 2-lane, seven were on 4-Tane,
and one was on a 6-lane roadway. Total crashes for all 30 locations decreased
from 722 to 609 (15.7 percent) and wet-pavement crashes decreased from 142 to

110 (22.5 percent).

Average Daily Traffic

Each of the 61 "2 and 2" projects was placed into one of four categories
according to the average daily traffic (ADT) of that project. Each category
covers a range of ADT. The ADT ranges were 0-10,000; 10,001-20,000;
20,001-40,000; and over 40,000. Of the 61 projects, 35 were in the ADT range
of 0-10,000; 14 in 10,001-20,000; six in 20,001-40,000; and six projects in
the over 40,000 range (Table 6).

In the 0-10,000 range, total crashes declined from an average of 37.6 to 27.3
crashes per project (27.4 percent). Wet-pavement crashes went down from an

average of 7.3 to 4,3 (41.1 percent).

In the 10,001-20,000 range, total crashes per project decreased from an

average of 100.6 to 71.4 (29.0 percent), and wet-pavement crashes decreased
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from an average of 25,1 to 13.0 (48.2 percent). In the 20,001-40,000 range,
total crashes decreased from an average of 86.2 to 74.7 (13.3 percent), and
wet-pavement crashes declined from an average of 21.2 to 13.3 (37.3 percent).
In the over 40,000 range, total crashes decreased from an average of 48.5 to
37.2 {23.3 percent) and wet-pavement crashes decreased from an average of 8.8

to 7.5 (14.8 percent).

Benefit/Cost

Tables 7 and 8 show Benefit/Cost data for the 61 "2 and 2" projects. Table 7
shows the total number of property damage crashes as well as the number of
people killed and injured in all crashes at each of the 61 locations. Table 8
shows similar data as Table 7, but Table 8 deals only with wet-pavement
crashes. Mix E, which was used on 17 projects, showed a Benefit/Cost ratio of
1.36 per crash reduced per service Tife of the countermeasure. Mix C & E,
used on two projects, showed a ratio of 6.50; Mix D & E, used on three
projects, showed a ratio of 1.25; and Mix D, used on 38 projects, showed a
ratio of 0.78. For wet-pavement crashes, Mix E showed a ratio of 0.56;

Mix C & E showed a ratio of 2.69; Mix D showed a ratio of 0.19; and Mix D & E

showed a ratio of 2.68.

2 and 1 Preliminary Projects

There were a total of 49 "2 and 1" projects eligible for this report. A brief
preliminary evaluation has been done on these 49 projects in preparation for a
more detajled final evaluation, which will be conducted in next year's

report. There were a total of seven countermeasures which were used at the 49
"2 and 1" locations. They are Mix C & D, Mix D, Mix D & E, Cold Milling, Mix
E, Mix E & Cold Milling, and PCC Pavement.
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The crash data are presented as a one-year average in order to allow an equal
comparison between the "before" and "after” periods. Table 9 shows the total
crash data for the "2 and 1" projects. In the before period there was a one-
year average of 1,246.0 total crashes at the 49 locations. Total crashes were
reduced in the after period to 846.0. This is a reduction of 32 percent.
Crashes involving injuries or fatalities were reduced from 356.0 (351.0
personal injury and 5.0 fatal) crashes to 245.0 (237.0 personal injury and 8.0
fatal) crashes, for a reduction of 31 percent. Table 10 shows similar
wet-pavement crash history for the same 49 locations. As is the case with the
"2 and 2" projects, wet pavement crashes were reduced substantially in

relation to total crashes.

In the before period there was a one-year average of 284.5 total wet-pavement
crashes, and in the after period there were 150.0. This is a reduction of 47
percent. Crashes involving injuries or fatalities were reduced from 81.5
(80.0 personal injury and 1.5 fatal) crashes to 36.0 (36.0 personal injury
and 0 fatal) crashes. This is a reduction of 56 percent. The countermeasure
which appears to be the most successful overall in reducing wet-pavement
crashes is Mix E & Cold Milling, which was used on one project and reduced
total wet-pavement crashes by 88 percent and crashes involving injuries or

fatalities by 100 percent.

When these figures are compared to the wet-weather data in Table 11, it
appears that each countermeasure, with the exception of Cold Milling, and PCC
Pavement, has been extremely successful in reducing wet-pavement crashes.

Mix E & Cold Mi1ling had the greatest net reduction of 111.5 percent.
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Conclusion

Upon examination of the results, it appears that the skid-proofing
countermeasures used were effective in reducing the occurrence of wet-pavement
crashes. When compared to the change in the number of wet-weather days,
wet-pavement crashes decreased at an even higher rate. O0f the countermeasures
used on "2 and 2" projects, PCC Pavement was the most effective at reducing
wet-pavement crashes. However, PCC Pavement was used on only one project, and
it is difficult to gain a true representation of its effectiveness with so
Tittle data available. Mix E, which had a net reduction of 76.1 percent, was
used on 17 projects and thereby shows a better example of the effectiveness of
the countermeasure. Mix D, used on 38 projects, also showed a high net
reduction of 66.9 percent. In the case of the "2 and 1" projects, the
countermeasure which showed the highest percent reduction was Mix E & Cold

Milling.




TABLE 1

TOTAL CRASHES BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER— | NUMBER NUMBER OF CRASHES TWO NUMBER OF CRASHES TWQ PERCENT AVERAGE GOST
MEASURE OF TOTAL YEARS BEFORE IMPROVEMENT YEARS AFTER IMPROVEMENT REDUCTION PER CRASH
TYPE PROJECTS CosT TOT PD Pt FA TOT PD Pl FA || TOT [PI+FA REDUCED
M C&E 2 $257.072 213 140 62 2 175 123 51 18 19 -
MDD a8 $268,537,250) 1813 1082 530 1 1172 a50 320 27 ag $24,070
MXD&E 3 $1,028,858 468 a12 153 a 425 282 141 o 8 59,0862
MIXE 17 $8,485,040(( 1230 ars 254 0 849 538 12 o 28 $8,908
PCC PVT. 1 $680,429 7 8 1 0 -1 2 4 14 =300 272172
TOTAL 81 $38,999,336|| a3s531| 2425 1100 6| 2627| 1843 77 20 29 $16,371




TABLE 2

TOTAL WET—-PAVEMENT CRASHES BY COUNTERMEASURE TYPE
FOR TWO YEARS BEFORE AND TWGO YEARS AFTER

COUNTER— | NUMBER NUMBER CF CRASHES TWO NUMBER OF CRASHES TWOQ PERCENT AVERAGE COST
MEABURE oF TOTAL YEARS BEFORE IMPROVEMENT YEARS AFTER IMPROVEMENT || REDUCTION PER CRASH
TYPE PRQJECTS COsT 10T PD Pl FA TOT PD Pl FA |[TOT_ [PI+FA REDUCED
MXC&E 2 3257972 0 25 11 o n 17 4 [} 42 84 $8,879
MM D 38 $28,537,236 342 209 120 '] 208 151 58 1 <"} 53 §70,218
MKD&E 3 $1,038,65¢ "7 -] 438 1 ™ 50 20 0 32 40 $11,079
MX E 17 58,485,040 289 108 ol 0 149 105 a4 o 48 52 $24,243
PCC PVT. 1 $680,420 2 2 Q 4] 1 > 1 0 50 o s2renave
TOTAL 2] $90,960,338 780 515 F140] 1 453 az 134 1 42 50 $45,190




TABLE 3

CHANGE IN WET—-PAVEMENT CRASHES COMPARED
TO CHANGE IN WET—-WEATHER DAYS *

TWO YEARS BEFORE AND TWO YEARS AFTER

COUNTER— NUMBER NUMBER CF WET— NUMBER OF WET~ OVERALL / NET
MEASURE OF PAVEMENT CRASHES PAVEMENT CRASHES REDUCTION IN WET—
TYPE PROJECTS | BEFORE IMPROVEMENT | AFTER IMPROVEMENT PAVEMENT CRASHES
MIXC&E 2 36 21 AN.7% [ 69.4%
MIXD 33 342 208 39.2% / 665%
MIXD & E 3 117 79 32.5% / 60.2%
MIXE 17 289 149 48.4% [ T76.1%
PCC PVT. 1 2 1 50.0% / TI.7%
TOTAL 61 786 458 7% [ 69.4%
AVERAGE NUMBER OF AVERAGE NUMBER OF PERCENT REDUCTICN
ANNUAL AVERAGE WET—-WEATHER DAYS WET—-WEATHER DAYS IN WET-WEATHER
NUMBER OF BEFORE IMPROVEMENT | AFTER IMPROVEMENT DAYS
WET-WEATHER
DAYS 94 120 =27.7%

* ANY DAY IN WHICH THERE WAS AT LEAST 0.01 INCH OF PRECIPITATICN




TABLE 4

TOTAL CRASHES BY LANES OF ROADWAY

TWO YEARS BEFORE AND TWO YEARS AFTER

URBAN
ALL CRASHES WET—-PAVEMENT CRASHES
NUMBER OF NUMBER OF || TWO YEARS TWO YEARS TWO YEARS  TWO YEARS
LANES PROJECTS BEFORE AFTER BEFORE AFTER
2 14 1118 737 199 122
3 1 2 2 o o
4 13 1544 1162 400 211
6 3 145 117 45 15
TOTAL 31 2809 2018 644 348




TABLE 5

TOTAL CRASHES BY LANES OF ROADWAY
TWO YEARS BEFORE AND TWO YEARS AFTER

RURAL
ALL CRASHES WET~PAVEMENT CRASHES
NUMBER OF NUMBER OF || TWO YEARS TWO YEARS TWO YEARS  TWO YEARS
LANES PROJECTS BEFORE AFTER BEFORE AFTER
2 22 182 140 25 17
4 7 536 467 117 92
6 1 4 2 0 1
TOTAL 30 722 609 142 110




TABLE 6

AVEHAGE CRASHES PER PROJECT BY ADT RANGE
TWO YEARS BEFORE AND TWO YEARS AFTER

ALL CRASHES WET-PAVEMENT CRASHES
ADT NUMBER OF 2YEARS 2YEARS 2YEARS 2 YEARS
PROJECTS BEFORE AFTER BEFCRE AFTER
0-10,000 35 376 27.3 7.3 4.3
10,001-20,000 14 100.6 7.4 25.1 13.0
20,001—40,000 6 86.2 747 21.2 13.3
OVER 40,000 6 48.5 37.2 8.8 7.5:

TOTAL

61




TABLE 7

BENEFIT/COST DATA FOR COMPLETED PROJECTS

TWO YEARS BEFORE AND TWO YEARS AFTER

ALL CRASHES
COUNTERMEASURE NUMBER BEFOREF/ | BEFOREPY | BEFOREPD/ | BENEFT/ | SERVICELIFE

TYPE OF PROJECTS AFTER F AFTER P AFTER PD COoST (YEARS)

MIXC &E 2 3/ 1 86/ 82 49/ 123 6.50 5
MIXD 38 2/ 2 875/ 515 |[10B2/ 850 0.78 5

MIXD &E 3 4/ 2 211/ 236 | 312/ 282 1.25 5
MIXE 17 o/ 1t 556/ 367 | 876/ 586 1.36 5

PCC PVT. 1 0/ o 1/ 10 6/ 2 —0.61 5
TOTAL 61 9/ 6 1723/ 1210 | 2325/ 1843 0.94 5

LEGEND: F = NUMBER OF PERSONS KILLED

Pl = NUMBER OF PERSONS INJURED
PD = NUMBER OF PROPERTY DAMAGE CRASHES

Note: The Benefit/Cost ratio is the monetary crash savings realized through a reduction in the number of crashes
at a location divided by the improvement costs as appliad over the service life of the improvement.

Using this method, costs and benefits may be expressed as either an equivalent annual or present worth value

of the project. Any project with a benefit-to—cost {B/C) ratio greater than 1.0 is ¢considered economically successful
and the project with the highest ratio is considered most desirable. The B/C technique is probably the most commonly
used of the economic analysis techniques.




TABLE 8

BENEFIT/COST DATA FOR COMPLETED PROJECTS
TWO YEARS BEFORE AND TWO YEARS AFTER
WET-PAVEMENT CRASHES

COUNTERMEASURE NUMBER BEFOREF/ | BEFORE PV BEFORE PD/ BENEFIT / SERVICE LIFE

TYPE OF PROJECTS AFTERF AFTER P! AFTER PD COSsT (YEARS)

MIXC &E 2 6/ o0 174 5 25/ 17 2,69 5
MIXD a8 o/ 1 194 / a5 22/ 13 0.19 5

MIXD & E 3 1/ ¢ 74/ 45 68/ 50 2.68 5
MIXE | 17 of o 1427 67 198/ 106 0.56 5

PCC PVT. 1 o/ 0 o/ 3 2/ 0 —0.19 5
TOTAL &1 1/ 1 427/ 205 516/ 328 0.36 5

LEGEND: F = NUMBER OF PERSONS KILLED

Pl = NUMBER OF PERSONS INJURED
PD = NUMBER OF PROPERTY DAMAGE CRASHES

Note:The Benefit/Cost ratio is the monetary crash savings realized through a reduction in the number of crashes
at a location divided by the improvement costs as applied over the service life of the improvement.
Using this methed, costs and benefits may be expressed as either an equivalent annual or present worth value
of the project. Any project with a benefit—to—cost (B/C) ratio greater than 1.0 Is considered economically successful
and the project with the highest ratio is considered most desirable. The B/C technigue is prabably the most commoniy
used of the sconomic analysis techniques.




TOTAL CRASHES BY COUNTERMEASURE TYPE

TABLE 9

FOR TWO YEARS BEFORE AND ONE YEAR AFTER

(ONE YEAR AVERAGE)
COUNTER- | NUMEBER NUMEER OF CRASHES TWO NUMBER OF CRASHES ONE PERCENT AVERAGE COST
MEASURE oF TQATAL YEARS BEFORE IMPROVEMENT YEAR AFTER IMPROVEMENT RECUCTION PER CAASH
TYPE PROJECTS COST Tor PD Pl FA TOT PO P! FA TC PI+FA REDUCED
MIXC&D 1 $445302]| 205 13.0 7.5 0.0 23.0| 150 7.0 1.0| =12 -7 -
MX D 3 $10,115,481(| 3800 207.5 1185 3.0{ 245.0| 167.0 L) 1.0 v s $14,055
MY D&E 5 $2,982,203|| 237.5| 1570 79.0 1.5{| 204.0¢ 136.0 s2.0 8.0 14 16 $17,804
COLD MILLING 2 $188,052 10.0 55 45 o0 9.0 Mo 8.0 00| —20 =73 -
MIXE -1 5084,404() 511.0| 23838 127.0 05| st20| 2320 80.0 o0a ag a7 5080
MIXE & t $20,3031 S52.0| 430 8.0 0.0l 340 320 20 0.0 a5 78 soo7
COLD MILLING
PCGC PVT. t $25,600(| 26.0 205 55 0.0 2.0 8.0 1.0 0.0 8s a2 $313
TOTAL 49 $14,744,525)| 1248.0( 800.0 351.0 50| e48.0) 801.0 237.0 8.0 3z j<al 37,372




TABLE 10

FOR TWO YEARS BEFORE AND ONE YEAR AFTER

TOTAL WET—~PAVEMENT CRASHES BY COUNTERMEASURE TYPE

(ONE YEAR AVERAGE)
COUNTER~ | NUMBER NUMBER CF CRASHES TWOQ NUMBER CF CRASHES ONE PERCENT AVERAGE COST
MEASURE oF TOTAL YEARS BEFORE IMPROVEMENT YEAR AFTER IMPACOVEMENT REDUCTION PER CRASH
TYPE PROJECTS|  COST TOT PD [l FA TOT PO Pl FA TC Pl+-FA REDUCED
MXC&D 1 5445302 1.5 05 1.0 0.0 1.0 0.0 1.0 0.0 33 o $178,121
MM D 33 $10,116,481 93.5| 605 s 1.5] 4e.0| 350 14.0 0.0 43 58 345,481
MXDAE 5 $2,082,203)| 38.5( 245 14.0 0.0l 34.0| 240 10.0 0.0 12 29 $132,542
COLD MILLING 2 $188,052 a.0 1.5 1.5 0.0 -] 4.0 290 0.0f|~100 —-a3 -
MIX E [ 5004,404/ 1140 29.0 250 0.0 520( 440 8.0 Q.0 54 100 53,111
MIXE & 1 $20,393|| 23z20( 255 85 0.0 4.0 4.0 0.0 0.0 2 100 $146
COLD MILLING
PCC PVT. 1 $20,000 2.0 1.5 05 o.o 4.0 3.0 1.0 0.0{—100 —100 -
TOTAL a2 $14,744,525|| 284.5( 203.0 B0.0 1.5( 150.00 1140 0.0 0.0 47 =1 $21,925




TABLE 11

CHANGE IN WET—PAVEMENT CRASHES COMPARED
TO CHANGE IN WET—-WEATHER DAYS *
TWO YEARS BEFORE AND ONE YEAR AFTER

(ONE YEAR AVERAGE)
COUNTER~ NUMBER NUMBER OF WET— NUMBER OF WET— OVERALL / NET
MEASURE OF PAVEMENT CRASHES PAVEMENT CRASHES REDUCTION IN WET—-
TYPE PROJECTS | BEFORE IMPROVEMENT AFTER IMPRCOVEMENT PAVEMENT CRASHES
MIXC&D 1 15 10 333% / 57.3%
MIXD 33 93.5 49.0 47.6% [ 71.6%
MIXD&E 5 385 34.0 11.7% / 35.7%
COLD MILLING 2 3.0 6.0 -100.0% / -—76.0%
MIX E [ 114.0 52.0 54.4% /[ 75.4%
MIXE & 1 320 4.0 87.5% / 111.5%
COLD MILLING
PCC. PVT, 1 20 4.0 —100.0% / -76.0%
TOTAL 49 2845 150.0 47.3% / 71.3%
AVERAGE NUMBER OF AVERAGE NUMBER OF PERCENT REDUCTION
ANNUAL AVERAGE WET—WEATHER DAYS WET-WEATHER DAYS IN WET-WEATHER
NUMBER OF BEFORE IMPROVEMENT AFTER IMPROVEMENT DAYS
WET-WEATHER
DAYS 100 124 —-24.0

* ANY DAY IN WHICH THERE WAS AT LEAST 0.01 INCH QF PRECIPITATICN




TRA-156 PROJECTS

Contract  County Project Completion ADT Counter- Ha.
Numbar Limits Date Mensure of
_________________________________________________________ Lanes
86203 Kankekee 3.01 miles of resurfacing on I-57 from .34 miles north of 11/08/91 16,205 ------ g-: -------- ;,"—
0009 the Kankakee river bridge in Kankakee to the intersection of D
US 45/52 south of Kankakee
94091 Wayne 2.47 miles of resurfacing on Main §t. between Airport Rd. 08/14/90 9,000 [+ 2
nogz and E. 9th St. and on Delaware Blvd. between W. 7th 5t. and E
E. Tth $t. in Feirfield
98025 Frenklin Resurface Il 14 between Christopher and West City 12/04/90 £,000 c 2
o082 3
i 94039 Jefferson relocate 11 148 and improve Veteran's Memorial Dr. from 11/24/90 8,000 b 2
o032 triangle $t. to the intersection of 1l 37 in Mt., Vernon
86072 HMcbean Resurfacing on Bus. Loop I-55 between I-74 and I-535 in 08/24/90 20,000 1] &
00565 Bloomington and Hormal
94037 Clay Bituminous concrete pavement end a double 10'x 10* RC bex 12707790 2,100 b 2
0274 culvert on US 50 from epproximately 1.2 mjles west of Xenia,
east to north of Xenia
84105 Winnebago 1.26 miles of resurfacing and 2, 3-span PPC 1-beam bridges 08/29/90 3,700 D 4
0294 on Il 251, over Kilbuck Cr. and resurface the intersection
of Baxter Rd. ard Beltline Rd. 2 miles scuth of Reckford
20021 Vermilion Widening and traffic signal modernization at 5 intersections 12721/91 19,300 ] &
0064 on US 135/1IL 1 (Gilbert St.) in Danville
80270 Cook Remove and replace the existing concrete deck on 2 structures 11217790 81,650 po] &
o102 both over FAl 94 (Michigan City Rd.)
84156 Ogle Remove and replace 3 structures all carrying Il 2 over Gale 10/05/91 4,200 i} 2
0104 Creek
84056 Ogle Reconstruction of the intersection of Il 2 amd Il 72, and 16/19/90 6,525 ] 2
0072 bridge carrying IL 2 over Mill Creek skl northeast of Byron
42818 Kankakee Rehabilitate 3 sets of twin bridges all on I-57, over Soldier 12/10/90 18,000 D &
ooRs creek, Grinnetl Rd, and over Conrail AR north of Il 17 at the
east edge of Kankakee
84072 Ogle Remove and replace the superstructur= on the bridge carrying 05/26/91 g,100 D - 2
0092 1L 72 over the Rock River also realign the intersection of
1l 72, German Church Rd., and River Rd.
84083 Ogle Remove structure and replace with a PPC I-beam bridge 03/25/90 2,800 b 2
0114 carrying Il 72 over Kilbuck Creek
BR4O7E Whiteside Remove structure and replace with a 3-span W-beam bridge 10/26/90 7,400 b 2
ouia carrying US 30 over Wennepin Feeder Canal
86039 Bureau Remove and feplace the existing concrete deck on the bridge 06/06/90 4,200 D 2

01565 Putnam carrying [l 89 over the Illineis River




TRA-16 PROWECTS

{ontract
Humber

4084
0014

84154
o]

80055
0117

44279
o2

B4O54
6109

84197
0023

84193
Do24

BT
0032

80501
[l

85112
0104

96194
0033

8T
0065

B417R
0087

84153
o111

96190
0146

County
Whiteside
Lawrence
Rock Island
Cook
Macon
Winnebago
Eoone
Hoone
carroll
whiteside
Hil}
Marshall
st. Clair
Stephenson
Dale

ogle

Randolph

Project
Limits

Remove ardd replace conereta dack on the structure carrying
us 30 over the CNW RR and resurface approaches 3 miles
northuest of Morrisen

Resurfacing, shoulders and patching on US 50 from 3 miles
east of Lawrenceville to the Indiana state lLine

Widening and resurfacing on Hillidale Rd. between 256th St.
and Moline Rd. all west of itillsdale

PCE pvmt. oh Walf Rd. between US 12 and Euclid Ave. in
Des Plaines and Mt. Prospect

Resurface and widen the bridge carrying 1l 105 over Spring

creek and traffic signals on IL 48 from US 51 to I1 105 then

east on IL 105 to Bus US 51

1.82 miles of PCC pavement and 2 double box culverts on
Bus US 20, between the Northeast Toll Way and Olsen Rd.
east of Rockford

Remove and replace bridge carrying Il 76 over Beaver Creek
1.5 miles southwest of Poplar Grove

Remove and replace bridge carrying Il 78 over a tributary of

the East Fork of Plum Creek 4 miles rorth of Mt. Barroli

Remove and replace bridge carrying US 30 over the Rock River

2 miles west of Rock Falls -

Widen existing bridge carrying US & over the I&M canal, and
resurfacing on US 6 and Brandon Dr. nesr the east limits of
Rockdale

Remove and replace the bridge carrying Il 17.over the
ILlinois River at Lacon

0.33 mile of resurfacing on US 50 at the intersection with
shiloh Rd. in O'Falion

Remove and replace existing structure and resurface the
approaches on the bridge carrying 11 73 over Cedar Creek
in Winslow

RC box culvert and resurface the approaches carrying Il 72
over & drainage ditch 250 ft. uwest of the Mt. Vernon Rd.
intersection north of Forreston

1.67 miles of resurfacing on Il 38 from Il 251 in Rochelle
east to .5 mile east of Caron Rd., east of Rochelle

1.02 miles of resurfacing on Il 3 from 0.15 mile south of
Kaskaskia Dr. to Market St. in Red Bud

Completion

Date

10/12/%0

M/16/97

11730750

0B/22/91

11/24/90

10/17/%0

12/08/90

prrassa

12/15/90

10/31/%0

12/22/9%

12/07/%0

07/11/91

08/21/90

08/10/91

0B/05/90

aso

15,600

12,500

11,%00

2,600

700

4,500

50,800

5,900

13,000

650

1,700

7,200

8,600

Counter- No.

Measure of
Lanes
_---; ........ i-'-

] [

D 2

D 4

D 2

D 4

D 2

D 2

D 2

D 4

D 2

D 2

D 2

D 2

D 2

D 2




TRA-16 PROJECTS

Contract
Number

84176
0182

86119
a0

84235
0033

B4236
a034

84175
0043

30437
0075

84207
Ly

B4234
1]

BLITY
oog2

a4221
0094

96217
o056

Q5200
oss

B4242
00%7

County

Iroguois

Winnebago

Hureau

Grundy

DeKalb

DeKalb

Whiteside

Lake

Stephenson

Ogle

ogle

vhiteside

Randalph

st. Clair

Henry

PFuject
Limits

Remove and replace existing structure carrying Il 75 over
Pecatonica River and resurface approaches at Harrisen, west
of Rockton

4.04 miles of resurfacing on 1-57 from 1 mile north of
Gilman, south .to near Onharga

1.3 miles of resurfacing and traffic signal modernization
on eastbound Bus US 20 from West State St. to East State St.
in Rockford

Remove and replace structure carrying Il 92 aver Bureau
Greek snd resurtace spproaches 1.6 miles west of US 34
north of Lamoille

.64 mile resurfacing on Il 113 from Mary Ave. to
Lingaln St. in Coal City ’

Remove and replace existing structure carrying Il 72 over a
drainage ditch and resurface approaches 3 miles west of
Kirkland

Remove and replace existing structure carrying Il 72 over
a drainage ditch 0.3 mile west of Kirkland

Remove and replace existing structure and resurface
approaches carrying US 30 over the CANW RR west of
Sterling

.38 mile of resurfecing and traffic signal modernization on
1L 173 (Sheridan Rd.) from Tth St. to $th St. in Winthrop
Harbor

1.26 miles of resurfacing on US 20 between Smokey Hallow Rd.
and Springfield Rd. 2 miles east of Freeport

Remove and replsce existing structure carrying US 52 aver
Buffalo Creek 1 mile northwest of Pelo

Remove ahd replace existing structure and resurface approaches
carrying 1l 2 over a stream & miles north of Grand Detour

Remove and replace existing structure carrying
Garden Plain Rd. over Cattail Creek 5 miles west
of Morrison

Reconstruction of the intersection of Il &4 (Jackson S§t.)
and 5t. Louis St. in Sparta

.55 mile of resurfacing on Old US 50 from Smiley St. to
Timber Creek Pr. in O'Fallon

Remove and replace existing RC box culvert carrying US &
over a drainage ditch 0.9 mile west of Orion Rd. porth of
Coal City

Completion

Date

12/14/91

08/31/50

11/10/90

01/26/90

05/18/90

11/10/50

05/11/91

12/15/90

10/06/90

10/22/91

10/06/90

D&/0% /91

10/06/90

10/16/50

12/14/1

11/07/90

ADT Counter- Na.
Measure of

Lanes

T hme o .
13,300 D 4
6,500 o} 2
800 ] 2
&, 400 o} 2
$50 2} 2
2,050 D 2
4,000 D 2
12,000 LI &
4,400 o 4
800 D 2
3,200 D 2
900 D 2
5,200 ] 2
18,200 ] 2
3,600 D 2




TRA-16 PROJECTS

tontract County Pl_'oiect Completian ADT Counter- Ao,
Number Limits Date Measure af
_________________ e e o . Lanes
9409 Effingham  3.97 miles of resurfacing on IL 33 from 0.7 to 4.7 miles 10729790 4.600 b 2
0157 eagt of Effingham !
94141 Jefferson 1.39 miles of resurfacing on 1l 37 between Bethel Rd. ard 1041191 3,700 D 2
0158 Il 1427148 in and south of Mt. Vernon
96216 Madison thannelization, resurfacing, and traffic signals at the D&/05/91 13,100 )] [
0164 intersection of Collinsviile Beitline Rd. and Johnson
Hill Rd- in Collinsville
86163 Mclean 1.78 miles of resurfacing on southbound US 51 {Center St.) 12/05/%0 17,400 b 2
0134 from Hovey St. south to Dakland Ave. in Bloemington,
Normal
B4167 Stephenson  1.75 miles of resurfacing and two new bridges on 1t 26 from 10/23/91 3,400 1} H
0155 south of Brush Creek, north to the east branch of Richland

Creek, south of Orangeville

B6178 Kankakee 4.567 miles of resurfacing on US 45/52 from a mile south of 09730/ 3,970 [ 2
0zz2 Kankakee to the Irogquois County Line
80292 LCook Widening of 3 structures on [-94: over Michigan Central 10/31/%0 5,000 D 3
0231 RR, over BROCT RR, and over Dolton Ave. in Dolton and

Calumet City -
84190 Winnebago 3.50 miles of resurfacing on [-39 from Alpine Rd. 09/26/9% 18,000 s} [
0274 northeast to the Northwest Tollway in Rockford
94110 Effingham Traffic signals and improve turping radii at the 09/721/91 13,175 D F
ooz intersection of US & (3rd. 5t.) and Temple Ave. in o

Eftingham
94123  Jasper 11.02 miles of resurfacing on IL 33 from the Effingham Co. 12/14/M 3,975 D ?
0106 Lline to Newton
86160 Marshall Box culvert on I1 17 at Judd Creek & miles west of Us 51 12703/90 1,200 b 2
04 south of Wenona
80111 Lake 1.28 miles of resurfacing at the intersection of US 45 and 10704751 15,500 D 2
0010 Winchester Rd. in Libertyville
84295 Bureau Remove and replace structure carrying US 6/34 over Big 08705 /91 3,200 1] 2
0025 Bureau Creek 2 miles west of Princeton
84294 Bureau Remove and replace bridge carrying 11 52 over a branch of 10/16/71 600 i} 2
0037 Masters Cr. 0.7 mile west of ¥an Orin Rd., west of Mehdota
B4262 Dekalb Remove and replace structure with RC box culvert on IL 23 a7/13/91 1,400 D 2
ooR8 over a branch of Somonauk Creek one mile east of Waterman
84263 Dekalb Remove and replace structure with RC box culvert on I1 23 11/16/91 1,350 D 2
029 at Little Indian Creek 5 miles south of US 30 south of

Waterman




TRA-16 PROJECTS

Comtract  County Ffo__iect Completien ADT Counter- No.
Number Limits Date Weasure of
___________________ Lahes

84308 oOgle Remove and replace structure carrying Il 251 over a drainage 09721751 3,450 D T é-“
0075 ditch at the east edge of Davis Junction
84309 Ogle Remove and replace strusture carrying 1L 251 over a stream ags21/91 6,950 k] 2
G100 2 miles north of the Il &4 intersection, and replace

R.C. box culvert 7.2 miles north of Rochelle
80620 Cook Patching shoulder reconstruction on two remps at I1 171 10/31/91 19,900 ] 4
0001 and Joliet Rd. in McCook
84294 DeKalb Modernize traffic signals and channelize the intersection 08/30/91 19,500 D kA
ooer of IL 23 and Oskland PL. near the porth limits of DeKalb
g842%1 Ccarroll Remove armd replace the superstructure on a bridge carrying 12707791 3,800 D 2
0038 1L B4 aver Rush Creek 3.80 miles north of Savanna
80740 Cook Intersection improvement at 143rd St. and Bachelor Grove Rd, 11701799 10,000 D 2
o011 in Breman and on 127th St. and Irving Rd. in Blue Island

127TH ST. NOT STATE MAINTAINED

94133 Richland 2.05 miles of resurfacing on US 50 from 1 mile east of ar/17/91 4,350 D 2
0025 Dlney, east to 1.2 miles west of Claremont Rd.
84303 Winnebage Remove and replace box culvert carrying US 7D (Trask Bridge 0727/ z,200 D 4
0055 Rd.) over s drainage ditch .25 mile east of Meridian Rd

near the NW Limits of Rockford
94164 Clay 6.37 miles of resurfacing onh US 50 from the intersection 10/233/91 4,440 D 2
BORT of US 45 west of Flora, east to 1.5 miles weat of Clay City
84314 Bureau Remove and replace bridge carrying Il 29 over & ditch west 08/22/91 1,850 D 2
0124 of Negro Creek at the east Limits of DePue
96131 st. Clair Bituminous concrete resurfacing on I-70 between the BEZD RR 11/28/90 38,900 D 6
0236 Madison and Canteen Creek north and east of East St. Louis E
P6169 St. Clair Resurfacing and traffic signals on Il 141 between Sherman St. 10/27/%0 22,700 D 4
0027 snd Green Mount Rd. in and east of Belleville £
946156 St. Clair Resurfacing on {1 I58/177 from just east of Greenmount 11724790 6,700 D 4
0033 Com. Rd. in Belleville emst to west of Il 4 in Mascoutah E
90046 Champaign Remove PCC deck and resurface on the structure carrying 12/07/91 14,200 ] 3
0126 Lincoln Ave. over [-74 in Urbana E
20049 Champaign Resurfacing on [-74 from 0.6 mile west of Prospect Ave. 12/07/91 35,100 0 4
0059 to 0.3 mile east of Prospect Ave. and on Prospect Ave, E

ramps and side roads in Champaign
80208 Will 19.04 miles of resurfacing on ME I-55 between the Will-Grundy 0E/27/91 23,050 ] 4
0114 County Line and US 52 west and south of Joliet E




TRA-16 PROJECTS

Contrac
Number

22081
0307

80288
0101

84157
COzB

96145
ooga

840056
0108

80257
ooT1

80249
0012

80304
0018

80215
0054

90023
0133

24095

t County

JoDaviess

White

buPage

peoria

Look

Whiteside

Madison

Vhiteside

Cook

Conk

Kane

McHenry

Champaign

Effingham

0137 '

60309
cooa

80342
0013

Kane
DuPage

Lake
Cook

Project
Limits

1.70 miles of resurfacing on US 20 from Elizabeth, east to
Becker Rd.

1.?1 miles of resurfacing on Il %4 between 3rd $t. and
tommerce 5t. in carmi

channelize and resurface the intersection of Irving Park Rd.
and Roselle Rd. in Roselle

Reconstruct, resurface and modernize traffic signals at
the intersections on Il 88 at iake Ave. and McClure Ave.
in Peoria

Remove shd replace bridge superstructure, resurface at
the 1-94 (Calumet Expressway) and Sibley Blvd. interchange
in Dolten

Resurfacing and CRG at the intersection of 11 2 and M Ave,
in Sterling

Resurfacing and detector loop replacement on Il 111 at
Washingten Ave. in Alton and aleng [l 3 at Levis Lh.
northwest of Alton

1.08 miles of resurfacing and PCC pavement on 1l 88 from
2nd St. south to 16th St. in Rock Falls

Resurfacing on Korth Ave. at Roy Ave. in Northlake, and en
Arlington Heights Rd, at Palatine Rd. in Arlington Heights
NORTH AVE. NOT STATE MAINTAINED

0.34 miles of resurfacing on Il 171 at the intersection with
Bell Rd. east of Lemont

Reconstruction of the intersection of Il 25 and
Army Trail Rd.

Traftic signals, replace existing strueture, and resurface
the spproaches on the bridge carrying Il 31/120 over Beone
Creek in McHenry

0.72 mile resurfacing and remove and replace decks on
2 structures over Market St. and over the IC RR, all on
1-74 between Neil $t. and Lincoln Ave.

Reconstruct northern remps, frontage road, and new bridge
deck on southbound lanes, and resurface narthbound lanes on
1-70 bridge over Il 32/33

.19 mile resurfacing on Il 31 at the intersection of
Kimbail St.-Lawrence Ave. in Elgin and .29 mile
resurtacing on Il 56 at Il 59 in Warrenville

.37 mile of resurfacing on I1 43 at the intersections of
peerfield Rd. and Lake-Cook Rd. in Deerfield

Completion
Date
172791
12/14/91
11/28/%0
12/11{90
11/17/90
12/03/90
05/24/90
11/03/90
D4/29/91
07/02/90
09/29/%0
12710790
01701/
12/15/90

09/17/50

08/27/50

ADT

3,700

5,300

34,950

35,000

100,800

12,100

19,800

8,000

54,450

18,950

7,500

14,200

35,100

33,000

17,000

61,650

Counter= Ha.

Heasure of
Lanes
[ ; ....... ;..-

o 2

£

E 2

E 4

E &

E 3

E 4

E &

E 4

E 2

E 2

E 4

E 4

E 4

E 4

E &




TRA-16 PROJECTS

Contract
Humber

88170
0080

34092
0042

80575
o170

84183
G260

96340
0046

96212
0149

90174
0004

Qe
0068

B4395
0040

BOTAS
0004

84185
0028

BAZTA
on4d

85232
210

94180
0019

County

Tazewel l

Marion

Witl

Henry

st. Clair

Hadisan

Coles

Look

Winnebago

Cook

Winnebaga

Rock Island

Livingston

Marion

Project
Limits

.23 mile of resurfacing, median remaval and traffic signal
modernization on Court St. from Audubon St. to Cottage Grove
Ave. in Pekin

2.95 miles of resurfscing on US 51 (Broadway St.) from
Eilis St. in Central City, seuth to the south city limit
of Centralia

.26 mile of resurfacing at the intersectien of US 52 and
IL 7 in Joliet

.36 mile of regsurfacing on IL 78 (Main St.) from the
BN RR south to Central Blvd. in Xewanee

.22 mile of resurfacing on Old US 50 at S5th St. in
O'Fallon

.90 mile of resurfacing on Il 203 from Madiscn Ave. north
to Pontoon Rd. in Granite City

channelization, resurfacing, and traffic signals at the
intersection of Il 130 (Madison Ave.) and 5th St. in
Charleston

.881 mile of resurfacing on US 41 {Lake Shore Dr.) frem
north of LaSalle Dr. north to narth of Fullerton Ave.
in Chicage

.51 mile of resurfacing on Bus US 20 between Alpine Rd.
and Rockford College entrance in Rockfard

.06 mile of resurfacing at the intersection of US 14
(Ridge Ave.} and Hollywood Ave. in Chicage

1.2% miles of pavement patching on Bus US 20 and US 20
(Bypass) between Falconer Rd. and Weldon Rd. west of
Rockford

Right turn lane and traffic signal modernization at the
intersection of US & ard I-74 extension in Moline

1.28 miles of resurfacing on US 24 (Oak St.) from west of
talhoun St. to mast of 10th St. in Fairbury

2.10 miles of resurfacing on Il 37 from Kinmundy to 2 miles
nottheast of Kinmundy

Completion

Date

08/12/50

11/03/%0

10725790

11/03/90

12/01/90

12/09/M

11/727/91

08/12/91

11/23/91

09/05/91

07/0%/%0

06/01/91

10/23/91

07729/

ADT

25,000

%.100

54,800

10,000
56,uou
26,733

7,100
95,200
26,700
18,800

5,000
21,400

4,250

1,100

Counter-
Measure

E

E

Cold Hill.

PCC PVT.

PCC PVT.

Cold Mill.

cold Mill.

Na.
of
Lanes

4




APPENDIX A

\ llinois Department of Transportation
Departmental Policies

TRA-16
December 01, 1983

SKID-ACCIDENT REDUCTION PROGRAM

T.

-

2.

3.

Policy

The Department shall establish a program designed to minimize
wet-pavement skidding accidents. This shall be accomplished
by ensuring that new roadway surfaces have adaquate, durable
skid resistance properties, and by identifying and improving
sectifons of roadway with high or potentially high
skid-accident incidence.

Purpose

The purpase of this policy Is to describe and outline the
procedures that will provide a cost-effective - skid-accident
reduction program. This policy will apply to all federal and
state funded projects on the interstate, primary, federal-aid
secondary, and federai-aid urban systems, except maintenance
and intermittent resurfacing projects.

Guidelines for Implementation

a. Primary‘Activities

1) The first activity (3b) consists of dincorporating
adequate, durable skid-resistant roadway surfaces
during construction and rehabilitation of highway
pavement segments.

2) The second activity (3c) involves identifying,
analyzing, and improving two categories of
wet-pavement accidents Tocations.

a) -One category is high-accident Tlocations
with overrepresented wet-pavement accidents
that are improved as part of the safety
improvement construction program.

b) The other category is wet-pavement accident
Tocations (cluster sites) within
rehabilitation/resurfacing projects
improved as part of the regular
canstruction program,




3)

The third activity (3d) concerns feedback from
field testing and analysis to evaluate the

effectiveness of previous skid-accident reduction
efforts.

Incorporation of  Skid-Resistant  Surfaces During
Construction and Rehabilitation

1)

2)

Portland Cement Concrete

.a) Final finishing on highways with posted

speed Timits in excess of 40 mph shall be
obtained by the use of a Tongitudinal
artifictal turf drag followed immediately
by a mechanically oparated meta] tine
transverse grooving device as specified for
Type A final finish in  the Standard
Specifications.

b} Final finishing on highways with posted
speed Timits not exceeding 40 mph may be
obtained by the use of a single
Tongitudinal  artificial  turf drag as
specified for Type B final finish in the
Standard Specifications or by a combination
of longitudinal artificial turf drag and
transverse tining as specified for Type A
final finish.

Bituminous Concrete

New surface courses shal] have, as a minimum,
friction qualities equivalent to or greater than
those provided by the following guidelines.

a) Mixture C should be used as the surface
course on roads and streets having a design
ADT of 2000 or less. . -

b) Mixture D should be used as the surface
course on all two-lane roads and streets
having a. design ADT greater than 2000, on
four-lane highways having a design ADT of
25,000 or Tless, and on six-lane ({or
greater} highways having a design ADT of
60,000 or Tess.

c} Mixture E should be used as the surface
course on four-lane highways having a
design ADT greater than 25,000 and on _
six-lane (or greater) highways having a
design ADT greater than 60,000.
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The  Special Provisioen  for  Skid-Resistant
Bituminous Surface describes Mixtures C, D, and E.

Identifying, Analyzing, and Improving Wet-Pavement
Accident Locations |

1)

2)

High Accident Wet-Pavement Locations

The procedures for identifying, analyzing, - and
improving high-accident Tocations that have an

overrepresented rate of wet-pavement accidents

are 1included in the "IT1inois Safety Improvement
Processes” and Departmenta] Policy TRA-15 which
cover the Safety Improvement Construction Program.

Wet-Pavement Accident Locations {Cluster Sites)
a) Identification of Cluster Sites

When a route is selectad for rehabiiitation/
resurfacing, the wet-pavement accident
records, furnished by the Division of
Traffic Safety/local agency, shall be
analyzed for the entire project. The
identification of cluster sites shall be as
outlined in Section I of "a Procedure for
Identifying, Analyzing, and Improving -
Wet-Pavement Accident Locations Within
Rehabil1tation/Resurfacing Projects", which
is  included in  the "I1Tinois  Safety
Improvement Processes." -

b) Analysis of Cluster Sites

Each cluster site that is identified must
be analyzed by District/local agency
personnel. The analysis shalj} comply with
Section II of "A Procadurs for Identifying,
Analyzing, and Improving  Wet-Pavement
Accident Locations Within Rehabilitation/
Resurfacing Projects.”

c) Correctjve.Treatment for Cluster Sites

After analyzing each cluster site, the
District/Tocal agency shall select the
appropriate corrective treatment in
accordance with Section III of "A Procedure
for Identifying, Analyzing, and Improving
Wet-Pavement Accident Locations Within
Rehabilitation/Resurfacing Projects.®
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d) Documentation of Process

The fdentification, analysis, and
improvement of each cluster site must be
documented and become part of the Tocation
study report for State projects and project

development report for  local agency
projects.

Evaluating and Reperting on Effectiveness of the Program

1)

2)

4)

5)

6)

The Bureau of Materials and Physical Research
will continue to evaluate current pavement design
practices to ensure that skid resistance .

properties are durable and suitable for the needs
of traffic.

The Bureau of Materials and Physical Research

-will develop a friction-test data base for

retrieval and for subsequent data analysis.

The ‘Bureau of Materials and Physical Research
will continue evaluatfon of experimental projects
which provide a broad body of knowledge
concerning frictional characteristics applicabie
to ITTinois surfaces.

The Division of Traffic Safety, in cooperation
with the Bureau of Traffic and . the Districts,
will determine whether selected countermeasures
on rehabilitation/resurfacing projects have been
effective in reducing wet-pavement accidents.
The results of the avaluation will be furnished
to the Bureau of Materials and Physical Research
for inclusion in their annual report.

The Bureau of Materfals and Physical Research, in
cooperation with the Bureaus of Traffic and Local
Roads and Streets and the Division of Traffic
Safety, will prepare an anmual report summarizing
activities of Illinois' Skid Accident Reduction
Program on both the State and Tocal highway
systems.

The Bureau of Traffic will include din their
annual "Evaluation and Report of the Highway
Safety Construction Program" data on wet-pavement
accident Tocations fimproved under the Safety
Improvement Program.




4, Responsibilities

. a. The Directors of Highways and Traffic Safety are
responsible for assuring that their Divisions comply
with the procedures set forth in this Policy.

b. The Bureau of Traffic 1s respensible for the
' maintenance, updating and dissemination of this Policy.

5.  Accessibility

Copies of this policy may be obtained from the Bureau of
Traffic, Room 104, Administration Building.

CLOSING NOTICE

Supersedes: Departmental Policy, SKID ACCIDENT REDUCTION
PROGRAM, Effective March 15, 1984
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